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ANGLO-AMERICAN 
COLLABORATION IN AFRICA 


N admirable study of Africa and the Atlantic 
Charter from what might well be called the 
point of view of the United Nations has been issued 
by the Committee on Africa, the War and Peace 
Aims*. Its main purpose is to help to focus public 
opinion on the constructive treatment of African 
problems, and in presenting a document suitable as 
a@ basis for study in various groups in the United 
States, the Committee has also provided one equally 
fitted to promote in Great Britain the long neglected 
cause of education in imperial history. Attention is 
indeed concentrated on European-African relations, 
and the differences in the policies of different European 
Governments are recognized, as well as those existing 
between areas of large white permanent settlement 
such as Southern Rhodesia, Angola and South-West 
Africa, and to a lesser extent Kenya, and those like 
Nigeria, the Gold Coast and West Africa, where there 
is no such group. The solution of African problems is 
a complicated one, and the presence of those qualified 
to deal with African problems will be essential at the 
peace conference if that settlement is to implement a 
constructive attack on the problems of African 
poverty and retarded development with the definite 
object of fitting the African for self-government. 

From the major findings of this Committee there 
will be little dissent. The need for intelligent study 
of Africa, its position as a great undeveloped area 
with minerals, agricultural land, water-power and 
other natural resources steadily decreasing in value 
through careless or reckless use or exploitation, the 
differing policies of the various European powers 
in control, the potentialities of the indigenous 
peoples— with these Lord Hailey’s larger survey has 
already done something to familiarize opinion. There 
is generous recognition in this report of the integrity 
and personal character of the British Colonial service, 
of the pursuit of progressive social welfare ideals, and 
of the progress made in most parts of Africa under 
the influence of the mandate idea of trusteeship in 
dealing with the problems of native rights and wel- 
fare. It should not require the stimulus of the 
American landings in Liberia and in Northern Africa 
to accord equally full recognition of America’s 
missionary, financial, educational, scientific and other 
interests in Africa, all increased by the existence in 
the United States of the largest educated Negro 
population in the world. 

The recommendations of the Committee are equally 
in harmony with the policy of development to which 
Great Britain has committed itself in the establish- 
ment of the Colonial Development Fund, and still 
more that new conception of wardship which Lord 
Hailey has emphasized as needed in place of the older 
conception of trusteeship, with its implication of 
status rather than development. They are in fact 
largely anticipated by the proposals of a P E P 
broadsheet issued earlier in the year. 


* The Atlantic Charter and Africa from an American Standpoint : 

a Study by the Committee on Africa, the War, and Peace Aims. 

. xi+164. (New York: The — Bureau ; London : Edinburgh 
ouse Press, 1942.) 75 cents; 48. 
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The Africa Committee urges that the lessons of 
recent military defeats in Malaya, Java and Burma 
emphasize the importance of prompt steps to give 
Colonial peoples a larger and more responsible share 
in the government of their country; otherwise 
measures to meet their legitimate aspirations may 
be ‘‘too little and too late’’. The close analysis of 
each of the eight points of the Atlantic Charter leads 
to the recommendation that each point should be 
applied to Africa in keeping with the broad human- 
itarian and democratic principles enunciated. The 
goal of ultimate self-government should be accepted 
for all the Colonies, and every effort made to secure 
the best public opinion of the African population 
when changes in government control or policy are 
contemplated, to provide adequate local representa- 
tion in the machinery of government either in the 
legislative council or by tribal councils, and to open 
positions in the Civil Service in every Colony of the 
country to Africans. 

Like Lord Hailey, the Committee endorses the con- 
ception of guardianship rather than of trusteeship, 
with its implication of temporary rather than perm- 
anent relationship, but otherwise it strongly supports 
the application of the mandate ideal both in those 
territories controlled by European powers and in the 
independent African States. In regard to social and 
economic relations, it stresses the importance of the 
elimination of all forms of racial discrimination, of 
special attention to the fundamental problems of land 
and agricultural development, the prevention of ex- 
ploitation and deterioration of natural resources, and 
an educational policy related to the needs of the 
people and calculated to provide the leadership re- 
quired in all branches of life. The exceptionally 
serious health problems of Africa are also recognized 
as requiring special attention. 

There can be no doubt as to the sympathy and 
understanding with which African problems are 
viewed by those responsible for this report, and 
American co-operation in so cordial and generous a 
spirit should be sure of a warm welcome. America’s 
own mistakes in dealing with racial problems are 
frankly recognized, and this call, addressed primarily 
to the people of the United States for a keener 
interest in African affairs and for closer relations 
with Africa, will be strengthened by the stimulus 
which the march of events has given. 

Whether or not the Government of the United 
States is likely to consider the final recommendation 
of this Committee regarding the establishment of a 
separate Division, staffed mainly with personnel with 
African experience, to deal with African-American 
affairs, in place of the old system in which such 
matters were handled by the Near East Division or 
the West European Division, a Colonial commission 
working through such institutions as the regional 
development agencies and international public con- 
cerns suggested in the Planning broadsheet and dis- 
cussed recently by Dr. Julian Huxley in the Political 
Quarterly seem to offer an effective channel for Ameri- 
can co-operation. There is no gap between progressive 
thought in Great Britain and that in the United 
States on Colonial affairs—indeed, if anything the 
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more immediately practical and constructive pro- 
posals have come from groups in Great Britain, as 
might be expected from the somewhat closer contact 
with African affairs. What is important is that there 
should be goodwill and understanding on both sides, 
and the determination to work together in support 
of the great ideals which the two Anglo-Saxon 
democracies share. 

This report will encourage that understanding in 
the United States, and also the sympathetic approach 
to African problems which takes account not merely 
of the ideally desirable but also of the practicable. 
The Committee, it will be noted, does not go so far as 
to prescribe a time-table as does Mr. Wilkie, and the 
need for flexibility is recognized. Such moderation is 
all the more calculated to influence opinion in favour 
of that closer concern with problems of welfare, of 
nutrition and social and economic development, in 
place of the political problems with which British 
Colonial administration has been sometimes excess- 
ively concerned in the past. 

Walter Bagehot once reminded us that the British 
Empire is in danger of falling through not under- 
standing the greatness of the institutions which it 
has created. Co-operation between the United Nations 
cannot be based on the liquidation of the British 
Empire, but on its continuing evolution as a system 
of free co-operation. The achievements as well as 
the mistakes of the past must be recognized. The 
disasters in Malaya, Burma and Java must not lead 
us or our allies to forget that the links which hold 
together the British Commonwealth of Nations bore 
alone for more than twelve months the strain of the 
fiercest assaults upon the bastion of freedom in Great 
Britain. Mr. Churchill’s words should rather stir us 
to remember the responsibilities of Empire and to 
make the Empire a shining example of the free and 
full development that can be achieved by democratic 
means. 

Fortunately it is clear from Lord Cranborne’s state- 
ment on behalf of the Government and other declara- 
tions that there is already a large measure of agree- 
ment among progressive opinion on the Colonial ques- 
tion in Great Britain and the United States. The 
general trend presupposes & minimum of international 
organization, sufficient to guarantee security from 
aggression and to promote economic stability. The 
pooling of Colonies under an international body is 
rejected in favour of the adherence of all Colonial 
powers to a Colonial charter, the raising of adminis- 
trative and labour standards by a series of interna- 
tional conventions and the general supervision of 
Colonial administration by an international Colonial 
Commission. Furthermore, the development of the 
tropical Colonies is regarded as one of the major 
economic priorities before the world, and where the 
general consensus of opinion would part company 
from Mr. Wilkie is in regarding this question of de- 
velopment not as one for a rigid time-table but 
rather of how to raise the standard of existence in 
these backward areas with optimum rather than the 
maximum speed. 

This all pre-supposes a common outlook on Colonial 
questions and the wholehearted adoption not by any 
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one Colonial power but by all the United Nations 
of this principle of guardianship, with its implication 
of full partnership in due course. With that pre- 
supposition would go an understanding which should 
facilitate co-operation in even wider fields. More- 
over, whatever the precise form which the Colonial 
Commission may take under international organiza- 
tion, it must provide the necessary flexibility, so that 
organizations can be developed which are appropriate 
to the particular service required and the conditions 
of the community to be served. There must be vision 
and imagination, and the willingness to build on the 
best available experience from whatever source, 
rather than the attempt to copy slavishly the 
Tennessee Valley Authority, or any other particular 
type. 

To fulfil its essential functions, whatever authority 
is established for co-operative attack on this great 
problem of Colonial development, the planning, 
advisory functions and financial assistance will require 
the help of an international research staff. Many of 
the problems are clearly far beyond the scope of 
the Colonial Development Fund already initiated by 
Great Britain. The survey of resources involved, with 
research into anthropology, water-power, mineral and 
forest reserves, soil erosion, agriculture, transport, 
marketing problems, health, trends of population 
and the prospects of export and import trade call 
for 2 common policy as well as for the resources of 
more than one Colonial power. The very effort in- 
volved should promote an understanding which would 
go far io eliminate some of the sources of friction 
which Colonies have provided in the past. 

Appreciation of the fine work done by British 
administrators in the past suggests at once how 
fitting it is that Anglo-American co-operation should 
lead the way in the evolution of a new Colonial 
system. To treat the Colonial peoples as human 
beings, who are to be guided, helped and developed 
towards political and cultural equality, is in keeping 
with the finest traditions of both peoples. That new 
outlook was reflected in Mr. Eden’s speech at Edin- 
burgh last July, as well as in those of Mr. Wilkie, 
Mr. Appleby, and other American leaders. It was 
emphasized once more in General Smuts’s historic 
speech. The United Nations cannot form the core 
of a better organized world and exclude Colonial 
policy from their common interest. The large prin- 
ciples of social policy, the principle of international 
help underlying the mutual aid agreements, like the 
large principles of international social and economic 
policy embodied in the Atlantic Charter, must apply 
to all humanity. The United Nations are already 
committed to improved standards of living for the 
peoples of the world and to the promotion of an 
expanding and non-discriminating trade. As we take 
up that task in association with the United States, 
and seek to forward the health and welfare of all 
peoples, Colonial or not, there will be cultivated a new 
spirit of human solidarity, and economic conditions 
can be established which strike at the root causes of 
war and lay deeper foundations for world peace. The 
whole tradition and history of Great Britain and the 
United States make it fitting that together they 
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should lead the way, and their ability to formulate a 
common policy and reach full understanding on 
Colonial questions is a touchstone of their capacity 
for world leadership in the wider areas covered by 
the Atlantic Charter. But that partnership must be 
based on full knowledge of each other’s achievements, 
and appreciation of what is good and valuable in 
those achievements ; and the first condition of suc- 
cess is that the task of understanding should be 
attempted now with honesty and sincerity. 


BEARING OF MODERN 
RESEARCHES ON EVOLUTION 


Evolution 

The Modern Synthesis. By Dr. Julian Huxley. Pp. 
645. (London: George Allen and Unwin, Ltd., 
1942.) 25s. net. 


N the four decades from the publication of the 
“Origin of Species” in 1859 to the end of the 
nineteenth century, evolution held the centre of the 
stage in biology. With the rediscovery and con- 
firmation of the facts and theories of Mendelian 
inheritance in 1900, there followed a period of 
intensive study of variations and their modes of 
transmission. To a considerable extent the early 
work on mutations prepared the way for the rapid 
development of experimental methods in the study 
of heredity. In due course Mendelian theory became 
closely associated with modified concepts of muta- 
tions and with certain aspects of chromosome struc- 
ture and behaviour. It remains an _ interesting 
historical fact that during the first three decades of 
the twentieth century evolutionary concepts de- 
veloped very little ; indeed, in some biological circles 
evolution was almost a taboo subject. The position 
may be accurately gauged by the general tone of 
Bateson’s presidential address at the British Associa- 
tion’s meeting in Australia in 1914, approximately 
in the middle of this period, and even by the following 
single sentence from this address: “It is no time to 
discuss the origin of the Mollusca or of Dicotyledons, 
while we are not even sure how it came'to pass that 
Primula obconica has in twenty-five years produced 
its abundant new forms almost under our eyes”. A 
further change in biological thought has become 
evident during the past ten years. To a certain 
extent, there has been a move back in interest and 
emphasis from heredity to evolution, but advance is 
marked by the acceptance of new theories, while the 
old theories are in part strengthened and in part 
discarded. 

The above generalizations have many exceptions 
and the terms of years suggested do not fix exact 
limits to complete saltations of subject, method or 
theory. There is, however, no doubt that many 
biologists feel that the time has arrived when the 
discoveries of the past thirty or forty years, in 
cytogenetics and ecology in particular, should be 
applied to the more extensive problems of evolution 
and, it may be added, of systematics. No one has 
more clearly visualized the need for such a synthesis 
and the wide field of possibilities it opens up than 
Julian Huxley. His wide and sympathetic approach 
to evolutionary problems was clearly shown in his 
introductory chapter and general editorship of ‘“The 
New Systematics” (Oxford, 1940) and is set forth in 
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much greater detail in this new book. These two 
volumes probably mark the first stages in the renewed 
fight against isolationism in biology. Special re- 
searches must continue, but it is becoming more and 
more clearly recognized that their results often have 
a deeper and wider significance than the specialist 
himself realizes. Biologists are fortunate in having 
had made available in book form not a culling from 
thirty-five pages of references but a concise synthesis 
of an extensive range of modern knowledge upon 
evolution. It is of particular importance that this 
work should be published now. A very large number 
of biologists have had their work interrupted or 
deflected by special service in or for the war effort. 
It may be hoped and expected that in the years of 
peace to come “Evolution: the Modern Synthesis” 
will serve as a restarting point for many of us, and 
will also act for a very long time as a stimulus to 
those who will become biologists under what may be 
quite new conditions. 

Tt is impossible to review at any reasonable length 
the detailed contents of this volume. It is, however, 
not difficult to indicate its main features and con- 
clusions. Three conclusions stand out strikingly : 
that natural selection of variations, with some 
modifications of Darwin’s point of view, is the most 
important known means by which evolution is 
directed ; that variations themselves originate in 
many ways and are correspondingly diverse; and 
that neither mutational variation nor selection alone is 
creative of anything important in evolution, though 
the two in conjunction are creative. Both variation 
and selection are shown to be far more complex than 
could possibly have been realized but for very recent 
researches. The multiformity of evolutionary pro- 
cesses is almost as great as the heterogeneity of the 
results. The essential synthesis is between the kinds 
and methods of variation and the kinds and 
methods of selection leading to the diversification 
of organisms. This diversification is expressed in 
taxonomic schemes of a hierarchical nature, and, for 
a variety of reasons, interest has particularly centred 
around speciation. 

Acceptance of the mutation theory, in its modern 
form, explains, up to a point, how variations arise. 
Mutations have been shown to involve many kinds 
of structure and many kinds of function. Moreover, 
they are of all grades of importance in that differences 
arising particulately may be very considerable or 
very minute. Genes, and consequently mutated 
genes, combine to form different gene-complexes, 
and the gene-complex as a whole may influence the 
action and expression of any gene in the complex. 
Further light is thrown on variation, and on its 
converse, conservatism or stability, by many recent 
cytological and cytogenetical studies which have led 
to the discovery of inversions, translocations, re- 
duplications, etc., within chromosomes, resulting in 
marked position effects, and to the widespread 
occurrence of polyploidy, especially in the plant 
kingdom. 

The author devotes three chapters to the problems 
of speciation. These chapters contain a great range 
of facts and set forth very clearly many of the 
difficulties which taxonomists have to face. In actual 
practice the hierarchical system, of families, genera, 
species, etc., has been found to work better than any 
other for a wide range of purposes. It is, however, 
clear that there are a number of quite different kinds 
of animal and plant species—and the same is true 
for other taxonomic grades. Speciation may be 
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essentially geographical, ecological, or cytogenetical. 
The clear and concise attempt (pp. 407-8) to tabulate 
“the main kinds of taxonomic units with concrete 
existence as natural groups” is very interesting in 
that it allows a wider range of categories than is at 
present orthodox in taxonomic circles, although it 
does not violate the International Rules of (Botanical) 
Nomenclature. It is doubtful if the categories here 
suggested are sufficient to cover all “‘natural groups” 
without sometimes forcing into the same ‘“‘class” 
populations that are unlike in important and essential 
characters. Even if a very full survey of all existing 
“natural groups” that can be studied by the diverse 
methods of taxonomy, ecology, cyto,"enetics, and 
biogeography were made, and from the :«3ult a com- 
plete classification were made to cove: adequately 
and without “lumping” all known living »>7ganisms, 
there would still remain a taxonomic problem of 
considerable magnitude. Evolution is not merely 
dynamic ; it is, as shown in earlier chapters of the 
work under review, in the main a continuous pro- 
eess. Discontinuities, sometimes large, sometimes 
small, now occur in the products of evolution, but 
their ‘reality’, if the facts and conclusions of the 
first four chapters be accepted, is, with a minority of 
exceptions, of geologically recent date. If the fossil 
history of species, etc., be included in systematics, 
“the reality” of species (and of other taxonomic units) 
becomes a much more doubtful proposition and their 
classification correspondingly more difficult. It is, 
perhaps, not without significance that Huxley con- 
siders much of the fossil evidence, under the chapter 
heading “‘Evolutionary Trends’’, after he has dealt 
with speciation. It is, of course, arguable that it 
would be best to have two independent classifications 
—the one for extant organisms and the other for 
fossils. Neither would then be a general classification, 
complete to the limits of knowledge, and any proposal 
for such a dual classification, except as a tentative 
measure for special purposes, would appear antagon- 
istic to the synthetic viewpoint taken by the author. 
The stress laid on the study of the discontinuities now 
occurring must be heartily welcomed and the author’s 
discussion of this subject must surely focus research 
on a wide range of unsolved problems. 

Dr. Huxley is a zoologist, but one with a very 
considerable knowledge of plants. The greater part 
of the evidence accumulated in “Evolution: the 
Moddern Synthesis”’ is derived from studies of animals. 
There is, however, much botanical matter included 
in appropriate places. It is the fault of botanists 
themselves, or their fate, that relevant botanical 
material is not available for certain subjects. In 
particular, there is very little known about evolu- 
tionary trends in fossil series of plants, at least in 
comparison with the evidence available in certain 
invertebrate and some vertebrate groups. The 
chapter on “Evolutionary Trends” deals almost 
entirely with animal data. Again, ontogenetic 
studies in plants have been less successful in pro- 
viding evolutionary suggestions than have onto- 
genetic studies in animals. On the other hand, it 
was from the study of plants that Mendelism arose, 
that mutations were first recognized and named, and 
that the importance of hybridization in evolution 
was first realized, perhaps because morphology and 
physiology have never been separated in botany to 
the extent they frequently are in zoology. Botanists 
will find the book of supreme interest from two 
general points of view: they will desire to add 
examples of evolution or inheritance, of structure or 
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function, to the zoological and botanical examples 
given, thus supporting or modifying the conclusions 
reached by the author, and, secondly, they will 
obtain many suggestions, even from the more strictly 
zoological paragraphs, for investigation of plants 
from new points of view. 

Every page causes one “furiously to think”, not 
over obscurities of meaning, for the style is simple 
and clear and the vast majority of terms used will 
be known to any biologist, but over the actual facts 
set forth and the conclusions reached. Again, the 
very difficult feat has been accomplished of placing 
before the non-specialist scientific reader concise 
understandable accounts of recent important re- 
searches which were often difficult to follow in the 
original publications. The mathematical analyses of 
Fisher, Haldane, and Sewall Wright and the evolution 
of genetic systems are obvious, but not the only, 
examples. How the “layman interested in biology” 
will ‘find the book suited to his needs’ must be 
decided by the layman. It would appear most 
definitely and admirably to meet the need of a very 
wide range of biologists for a synthesis of modern 
evolutionary fact and theory. W. B. TurRm. 


CHILD PSYCHOLOGY 


The Natural Development of =e Child 

A Guide for Parents, Teachers, Students and 
Others. By Dr. Agatha H. Bowley. Pp. xvii+ 
172+-32 plates. (Edinburgh: E. and 8. Livingstone, 
1942.) 8s. 6d. net. 


HIS small book is timely. Thestruggle to obtain 

recognition of the child guidance clinic as a 
necessary part of the educational system of Great 
Britain (and as part of preventive social medicine) is 
drawing to an end. It has created a need for easily 
accessible, readable and compact literature on the 
subject. Some need a general description of the work 
of a clinical team, while others ask for a text-book. 
Dr. Bowley’s book does not meet either of these needs 
at all completely (and it was not her aim to satisfy 
them), but both classes of potential readers will find it 
very useful. The author has drawn upon a rich per- 
sonal experience and upon wide reading, providing us 
with a very clear and concise summary of her know- 
ledge. Her views are based upon the facts she knows 
so well, and her judgment remains independent. 

The contents of the book necessarily range beyond 
the limits suggested by the title. The purpose is to 
describe the normal development of children, but 
since this cannot be achieved without comparison with 
abnormal variants, much of the book is concerned 
with pathological symptoms with suggestions for 
their treatment. The basis of the treatment is, 
however, the study of the normal child. The author 
describes the successive stages of child life briefly, 
but very clearly, very properly giving the pre-school 
child a large share of her space. She states the 
developmental norms which have been established 
by research workers briefly and usefully, and she 
could scarcely have done this better within such 
narrow space, but as Dr. MacCalman points out in 
the foreword, norms for the development of per- 
sonality are much more difficult to establish than 
those for intellectual processes. This point is 
insufficiently stressed, and readers without experience 
in this field may be led to suppose that the checking 
up of general development is a more simple and certain 
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procedure than it is. The standards the author 
mentions require careful interpretation based on a 
background of wide knowledge and experience. 
Teachers have this background, and to them the book 
can be recommended without reserve. It should 
prove exceptionally useful in training departments. 
But ordinary parents without specialized training 
(and with little opportunity of comparing children) 
need to be very cautious, though they can learn 
usefully from it. We hope they will not be induced 
to watch the stage by stage development of their 
children too closely or too anxiously. A few illusions 
about our sons is no great handicap to their upbringing. 

The one demerit of the book is due to its small size. 
It is impossible to deal adequately with so wide a 
subject in 168 pages, and Dr. Bowley’s desire to be 
comprehensive causes her statements to appear arid 
and dogmatic. The bibliographies provided would 
have been much more useful had there been space for 
fuller discussion in the text. Probably war-time 
restrictions have affected the scale of the volume, 
but if so it would have been better to buy more room 
for discussion and case-histories by sacrificing the 
plates, for charming as they are they add little to 
the information given in the text. So the book will 
be most useful if regarded as a very good notebook, 
and if used side by side with such a book as “A 
Survey of Child Psychiatry” (edited by R. G. Gordon, 
Oxford, 1939) both will gain in value. 

A. W. WOLTERS. 


A NIGERIAN KINGDOM 


A Black Byzantium 

The Kingdom of Nupe in Nigeria. By Dr. 8. F. 
Nadel. (Published for the International Institute of 
African Languages and Cultures.) Pp. xv+420+16 
plates. (London, New York and Toronto: Oxford 
University Press, 1942.) 25s. net. 


OME forty-five years ago, while the eyes of Great 

Britain were fixed on South Africa, Sir Frederick 
(now Lord) Lugard was quietly taking up the task 
of bringing ordered government into Northern 
Nigeria. This vast territory then consisted of a net- 
work of States under Muhammadan rulers who 
acknowledged the suzerainty of the Fulani Sultan of 
Sokoto. These States had attained a remarkable 
degree of political and military organization ; but, 
as the social and economic system was based on 
slavery, this organization had been used to devastate 
the pagan tribes in a perennial hunt for slaves. When 
Sir Frederick Lugard assumed control in 1900, on 
behalf of the British Government, Northern Nigeria 
was in a state of complete chaos. To-day it is one of 
the most contented and prosperous portions of the 
British Colonial Empire. 

Among the most powerful of the States forming 
the Fulani confederacy was the kingdom of Nupe. 
Situated on the Middle Niger, this State had been 
a thorn in the side of the Royal Niger Company, 
carrying out slave-raiding expeditions, sometimes to 
within a few miles of the Company’s trading stations. 
In 1897 the Company had to send a military expedi- 
tion against Bida, the capital city of the Nupe. The 
Nupe army was defeated and the Emir or Etsu, 
Abubakr, was driven out. But as soon as the British ° 
troops had retired Abubakr returned and resumed 
his defiant attitude. In 1901 Sir Frederick Lugard 
was compelled to take military action for the second 
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time, Abubakr again fled, and was replaced by a 
prince named Mohamadu, who, like many of the 
other Fulani rulers of Nigeria, became a loyal sup- 
porter of the British regime. The day before his 
death, in 1916, Mohamadu told the writer of this 
review that the secret of the friendly acceptance of 
British rule by the peoples of Northern Nigeria was 
the consideration which had been shown from the 
outset to native institutions, and in particular to the 
Muhammadan religion. 

The present volume, “A Black’ Byzantium”, is a 
description of the Nupe kingdom, viewed mainly 
from the political and economic side. It is the work 
of Dr. Nadel, now the Government anthropologist 
in the Anglo-Egyptian Sudan. Dr. Nadel spent two 
years (1934-36) in Nupe, working as a Rockefeller 
fellow under the auspices of the International In- 
stitute for the Study of African Languages and Cul- 
tures, of which, incidentally, Lord Lugard is the 
distinguished chairman. He brought to his task a 
thorough knowledge of the technique of scientific 
investigation and soon established close and friendly 
relations with the Nupe, helped by his speedy mastery 
of their difficult language. 

The Nupe people are far from being a simple or 
‘primitive’ people. Indeed, the cultural differences 
within the tribe are so considerable that one of Dr. 
Nadel’s principal difficulties was to discover repre- 
sentative sections. It was mere chance, he observes, 
that brought to his knowledge the discovery that in 
one small village there was a matrilineal system of 
succession to chieftainship, although Nupe society is 
conspicuously patrilineal, while in another village he 
stumbled on a ritual which amounted to a symbolic 
‘king-killing’—a usage for which there is no parallel 
in any other part of Nupe-land. 

Chapter 2 deals with culture, tribe and society ; 
Chapter 3 with the kinship system; and Chapter 4 
with the general community, the pattern of whose life 
in the villages is very different from that in the towns. 
Then comes a close examination of the political 
organization. Nupe was a feudal State, divided into 
smaller and larger districts each administered by a 
feudal lord. These lords lived at the capital and 
rarely visited their possessions, but were responsible 
to the king for law and order in their districts. The 
fiefs were attached to certain offices or titles, and 
one of the weaknesses of this system was that pro- 
motion to a higher rank involved a re-shuffling of the 
fiefs. Besides these feudal lords there were numerous 
other titled officials, and included in the hierarchy 
were the heads of the craft-guilds, whose incorpora- 
tion was a corollary of the control exercised by the 
State over all the more important industries. The 
king himself enjoyed many economic privileges, and 
one of these was the monopcly of the trade in kola- 
nuts, which are famous all over West Africa. 

Slavery in Nupe-land carried with it no great 
stigma. Slaves, indeed, could rise high in the service 
of the king and might own lands or even fiefs. An- 
other feature of Nupe society was the institution 
of clientship—the voluntary allegiance of a free in- 
dividual to some feudal lord or other influential 
personage, with the view of securing his patronage and 
protection. Such a relationship involved on the 
client’s part gifts, services and a regular tithe, and 
on the part of the protector help against claims, just 
or unjust, grants of land, and assistance in numerous 
other ways. Nupe society, indeed, was built up on 


a basis of class distinction. The prerogatives of the 
nobility were many and extended even to matters 
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sword or wear a blue turban. In these decadent 
days there is a new symbol of social status—an 
alarum clock carried in a wooden case by the body- 
servants of men of rank ! 

Chapter 10 gives a description of government in 
modern Nupe. This proceeds on the general principle 
of indirect rule, and when Dr. Nadel says that agree- 
ment between the Etsu (king) and the British district 
officer is necessary for every administrative measure 
he must mean for every measure of major import- 
ance. A disturbing fact that emerges from Dr. Nadel’s 
study of family budgets is the very heavy burden 
imposed on the poorer classes by the Government 
tax, small as it appears to be. The system, too, of 
collecting tax on an individual basis ignores the 
fact that the primary social unit of the Nupe is the 
large extended family—a co-operative body in which 
the poorer members are helped by the wealthier. 
Again, in the realm of law, there are the difficulties 
caused by the application of dual systems—the 
Muslim Sharia and the traditional law of the Nupe. 
Under the former, for example, property and land 
left by a family head are divided equally among sons 
—a practice which in Nigeria, as elsewhere in the 
Muhammadan world, has led to an excessive fraction- 
ing of the land. But under the indigenous system 
land and other property are inherited by a younger 
brother—the sons staying on the land and working 
with the brother’s sons under the heir as their 
sociological father. In this way landed property is 
kept intact. 

Coming now to economies, there is a lot of valuable 
information about the land-tenure system, although 
it is not always clear whether the writer is referring 
to past or present conditions. Land is freely borrowed, 
there are long-term leases, purchase, and primary and 
secondary tenantships of hereditary land. It may 
be observed that in Nigeria as a whole there is need 
of a great deal more information about native systems 
of land tenure. Little is known, for example, about 
the relations of landlord and tenant, the extent of 
sales, and so on. The land policy of Northern Nigeria 
has always been regarded as a model for other 
Colonies, and it has worked well in practice, so far. 
Yet where all lands are declared to be native lands 
and are also at the disposal of the governor, it is not 
clear what exactly is the legal position, especially 
since native custom regarding land tenure is in a 
state of rapid transition. 

Dr. Nadel provides a great deal of information 
about agricultural production, the organization of 
labour, the various forms of collective labour, and 
the part played by women in the marketing of crops. 
Of particular interest are the descriptions of the 
guilds of blacksmiths, beadmakers, weavers and glass- 
workers. There are chapters also on industrial 
labour, wealth and other economic subjects. The 
book concludes with an account of the system of 
education for citizenship. 

Dr. Nadel has «. excellent command of English 
although he occasionally gives vent to bursts of 
jargon, as when he speaks of “‘an ideology heedless 
of empirical facts supplying the conceptual back- 
ground for a social configuration” ! There are also 
some historical slips. The dates of Etsu Mohamadu 
and Etsu Bello are wrongly given. Altogether “A 
Black Byzantium” is a most valuable contribution, 
particularly on the economic side, to the much 
needed wider knowledge of Nigeria. 

C. K. MEEK. 
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SYNTHETIC RUBBER 


Modern Synthetic Rubbers 
By Dr. Harry Barron. Pp. viii+274. 
Chapman and Hall, Ltd., 1942.) 258. net. 


(London : 


HE very title of the book is unacceptable to the 
technical mind : one speaks of “‘Hymns Ancient 
and Modern” and ‘Modern Furniture” but not of 
“modern” synthetic rubbers or indeed of any “‘modern”’ 
technical products. After reading the book the 
author’s preface will be found most illuminating ; for 
example, he states, “I have endeavoured to bring 
together as much of the information available in as 
palatable a form as possible”, yet in so doing the 
author has written a book which is too technical for 
the general reader or even the average rubber 
technologist and too inaccurate for those seriously 
interested in synthetic rubber. Such statements, 
which occur frequently, as ‘‘Polyisobutylene is a 
polymer of isobutylene” are meaningless to the lay- 
man and redundant to the chemist. Some errors will 
be detailed below ; they would appear to have arisen 
in two ways: first, by repeating existing published 
errors and, secondly, by the evident anxiety of the 
author to fill up gaps in existing knowledge. In some 
cases the author is actually in conflict with himself; 
for example, on p. 175 the reader is told ‘‘the first 
commercial synthetic rubber was neoprene”’, but on 
p. 214 the reader is asked to revise his views since : 
“The first commercially synthetic rubber to appear 
on the American market, was an ethylene poly- 
sulphide polymer designated as Thiokol’. Another 
example is that on p. 201 the reader is informed that 
polyisobutylene has the greatest temperature range of 
elastic properties, but on p. 208 he is told that this 
record is held by butyl rubber. 

Another somewhat regrettable feature of the book 
is one which the author has again deprecated in his 
preface, namely, the synthetic versus natural rubber 
controversial attitude, which may be all very well in 
technical ‘ournalism, a field in which the author is a 
recognizea personality, but is undesirable in what 
purports to be a serious text-book. The solution to 
this controversy will be settled by hard technical and 
economic facts and not by political and journalistic 
pleadings. 

In the chapter on the economics of synthetic elastic 
materials the author states that there has been con- 
siderable rivalry in the United States between 
petroleum interests, chemical interests and rubber 
manufacturers for leadership, but in fact the rivalry 
has been between the petroleum and agricultural 
interests over the raw material for butadiene. This 
has now bwen settled by allocation. It was generally 
recognized from the commencement of the cam- 
paign that the bulk of the polymerization work would 
be carried out by the rubber manufacturers, whereas 
the butadiene would be produced by petroleum and 
agricultural interests and ‘second monomers’ by the 
chemical and to a lesser extent by the petroleum 
interests. 

Another curious characteristic of this book is that 
while the author bewails the almost entire absence 
of technical prowess in natural and synthetic rubber 
in Great Britain he fails to give credit to British work 
where it is due; for example, on p. 186, the use of 
chlorinated rubber for bonding neoprene to metals 
is attributed to Yerzley, but in fact it was discovered 
in Great Britain by Habgood. After reading p. 121, 
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the conclusion would be reached that the pioneer 
work on the constitution of copolymers had been 
carried out in the U.S.S.R., since no mention has been 
made of the work in Great Britain of Hill, Lewis 
and Simonsen. 

One of the greatest mistakes in the book is the 
failure (p. 70) of the author to realize that the dis- 
coverer of synthetic dyestuffs was not the same 
Perkin as the one that attempted to develop 
synthetic rubber in Great Britain in 1912, but his 
father. 

In the general discussion of the relative merits of 
natural and synthetic rubber two important general- 
izations have been missed, namely, that natural 
rubber is superior to all synthetic rubbers in cutting 
and tear-resistance, and that the superior resilience of 
natural rubber is only true at normal room tem- 
peratures. 

The author puts forward a terminology which he 
states to be simple and conforming to current prac- 
tice. It is not simple because many of the products 
could be equally well put in two or more groups ; thus 
‘butyl rubber’ could be an ‘elastomer’ since it is based 
partially on butadiene, or an ‘elastene’ because it is 
based partially on an olefine, or an ‘ethanoid’ because 
butadiene is divinyl. Current practice is to call all 
these products collectively synthetic rubbers (since, 
as pointed out by the author, it is the properties, and 
not the product, which are desired) and individually 
by their trade names. 

Many now generally recognized erroneous ideas are 
given in the book as, for example, that rubber is 
the trans isomer of polyisoprene (p. 63) and that 
rubber is formed by polymerization of isoprene in 
the tree (p. 124). Several wrong ideas could be drawn 
from the chapter on “Emulsion Polymerisation” ; 
for example, the author sets out to give the impression 
that this work was undertaken ‘“‘to simulate the 
simple processing of nature” whereas it was an in- 
evitable development based on the rapidly develop- 
ing field of physical chemistry with its growing know- 
ledge of surface action and emulsification. The author 
regards emulsion polymerization as the solution of 
all polymerization difficulties and his love of false 
analogies has carried him into stating: ‘The position 
is roughly analogous to the change-over from wild 
uncultivated natural rubber to the carefully graded 
pleasant [!] plantation rubber of to-day”, whereas 
those who have had any experience of emulsion 
polymerization know (a point emphasized by 
Carothers) that the control of this type of reaction 
is far from perfected. The author has also mixed 
up the Russian synthetic rubbers thus: on p. 70 he 
states that SKB is made from alcohol whereas on 
p. 142 he makes the assertion that it is made from 
petroleum. 

The section on butyl rubber displays a lack of 
knowledge of the design and polymerizing conditions 
for this important group of rubbers. The sentence 
on p. 205, ‘An aliphatic iso mono-olefine such as 
isobutylene and a hydrocarbon compound having a 
conjugated system of alternate single and double 
bonds and having at least one olefine linkage, e.g. 
butadiene, isoprene, or styrene, are treated .. .” 
is meaningless (and inaccurate) in a text-book. 
Furthermore, the author apparently is under the 
impression that isobutylene and butadiene will co- 
polymerize in almost any proportions in which the 
experimenter mixes them, but this is, of course, not 
the case. Butyl rubber is described as a white 
material but no mention is made of the fact that the 
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whitene: s is due to zinc oxide put in by the manu- 
facturer. 

Some inaccurate information is given about the 
composition and constitution of the common com- 
mercial synthetic rubbers. How can, for example, 
“the basic recurring group” (p. 34) of a simple co- 
polymer containing 25 per cent of one monomer con- 
tain one molecule of each monomer ? The suggestion 
is made (p. 177) that the superiority of Neoprene G 
over Neoprene £ is due to its production by emulsion 
technique, but the fact is overlooked that Neoprene Z 
was also eventually made by the same technique. 
Thiokol F is not derived from dichlorethyl formal 
(p. 216). The section about Hycars is confused and 
the uninformed reader might assume that importance 
is attached to Hycar OR for tyres. The section on 
Chemigums is equally indefinite and would lead the 
reader to believe that these rubbers had no similarity 
with Buna S or N. There are also several errors in 
the simple technology of the rubbers; for example, 
the statement is made on p. 206 that butyl rubber 
is difficult to work on a cold mill but becomes soft 
and smooth and amenable between 80-100 degrees 


(no scale of temperature given), whereas anybody who ° 


has ever handled this product knows that it runs 
smoothly on a cold mill but ‘breaks’ up on a hot one. 
On p. 59 the statement is made that a solution of 
chlorinated rubber is invariably employed for bonding 
synthetic elastic materials to metal. This is far from 
the truth, since with the sulphur-curing synthetic 
elastic materials the brass-plating technique is almost 
invariably employed. 

In defence of the author it must be said that he 
has attempted to write about the subject at the most 
difficult time in its history, when products and ideas 
are changing and few technologists in Great Britain 
have had the opportunity of actually handling the 
new synthetic rubbers. 

The general lay-out is good and it is a great pity 
that the book has been spoilt by so many mistakes. 

W. J. S. Naunton. 


THE HIGH-SPEED COMPRESSION- 
IGNITION ENGINE 


The High-Speed Compression-lgnition Engine 
By C. B. Dicksee. Pp. xii+33i. (London, Glasgow 
and Bombay : Blackie and Son, Ltd., 1940.) 16s. net. 


HIS is the work of an engineer who has been 

intimately connected with the application of 
high-speed compression ignition engines to public 
passenger vehicles over the whole fourteen years of 
this development. He has been responsible for the 
~ower units of the majority of London’s oil-engined 
buses and nobody will question the high technical 
standard these have reached. Improvements are so 
gradual—that they usually pass unnoticed by the 
public, but a comparison of the state of the atmo- 
sphere in a traffic block on a hot summer’s day in, 
say, 1939, with that in 1929, indicates the progress in 
combustion efficiency, lubrication, etc. 

In his book, the author, with this wide experience 
to support him, has wisely written from his own 
point of view. He has, of course, found it necessary 
to call on the work of others, but the reasoning 
throughout is original and most of the experimental 
data are the results of his own researches. Pro- 
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ceeding from a brief but adequate treatment of the 
available basic knowledge of the properties of gases 
and of the processes of combustion, he discusses the 
various problems of practical design in a very able 
manner, endeavouring always to interpret practical 
results in terms of fundamental knowledge. His 
work thus preserves a better balance between theory 
and practice than is often found in books on this 
subject. 

Following his first three chapters, which deal, 
respectively, with the laws of gases, ideal cycles and 
combustion, he discusses the losses and limitations 
of the practical engine. In this chapter, among other 
good points, he gives suitable prominence to the 
‘practical ideal’ curve of efficiency of Tizard and 
Pye, which marks a great step forward from the air 
standard cycle to which many writers continue to 
devote so much attention. This is followed by a 
useful chapter on volumetric efficiency and the air 
charge. 

The next two chapters, dealing, respectively, with 
the processes of combustion and the air movement 
in the combustion chamber are the author’s best. 
The discussion of the interaction of the variables 
which determine the course of the ignition lag and 
subsequent combustion is masterly, the section 
dealing with the function of air movement being 
exceptionally good. A minor point is that the later 
Cambridge experiments carried out by Wolfer, under 
Bird’s direction, are not considered, the author 
referring, on pp. 111 and 198, only to Bird’s early 
work on ignition lag. 

The author, in the next chapter of twenty-three 
pages, discusses types of combustion chamber. This 
discussion, while always sound in its reasoning and 
of great interest, suffers from incompleteness: for 
example, the Junkers design is omitted, in spite of 
the practical success achieved in aircraft and over the 
whole range of oil engine practice, while the General 
Motors engine would also merit consideration. But 
lack of space may have been the reason for this. 
The author unfortunately prefers the term “‘pre- 
combustion chamber” to “designs with ante-cham- 
bers’’. 

This chapter is followed by one dealing with the 
somewhat difficult subject of fuel injection. Here 
the author reveals a defect of his good qualities, since, 
in his desire to correlate his own observations with 
fundamental principles, he neglects to use other 
experimental evidence available in British publica- 
tions. In dealing with processes in the piping, 
therefore, he is at his best when dealing with engine 
results of a direct kind, in which the practical value 
of his evidence is high. 

The book concludes with a valuable chapter having 
the title, ‘““Some Practical Results’. The discussion 
of the measurement of mechanical losses is interesting, 
but in most engines the third method, namely, of 
extrapolating the curve of fuel per hour on brake 
mean pressure, leads to values that are too high. 
The author, however, correctly says “that there is no 
method which will give a really accurate measure- 
ment of the indicated horse power”. Under the 
heading, ‘Future Developments”, and, indeed, 


throughout the book, no real reference is made to 
two-stroke engines. While the author obviously does 
not wish to deal with such engines, a mention of this 
limitation might have appeared in the preface. But 
none of the minor criticisms offered affect the fact 
that this work is of quite exceptionally high standard 
and value. 


S. J. Davies. 
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THE BEVERIDGE SECURITY PLAN 


IR WILLIAM BEVERIDGE’S report on social 
insurance and allied services* has already been 
widely discussed, and it seems desirable to put on 
record its main features. The report includes, in 
discharge of its first duty, a comprehensive sur- 
vey of social insurance and allied services as they 
exist to-day in Britain. This survey, showing 
just what provision is made, and how it is made, for 
different forms of need, is set out in Appendix B. 
The picture presented shows that provision for most 
of the many varieties of need through interruption 
of earnings and other causes that may arise in 
modern industrial communities has already been 
made in Britain on a scale not surpassed and scarcely 
rivalled in any other country. In respect of limitation 
of medical services Britain’s achievement falls 
seriously short of what has been accomplished else- 
where, and its provision for cash benefit for maternity 
and funerals and its system for workmen’s compensa- 
tion are behind other countries. Secondly, social 
insurance and the allied services, as they exist to-day, 
are conducted by a complex of disconnected admini- 
strative organs, proceeding on different principles, 
doing invaluable service but at a cost in money and 
trouble for ‘which there is no justification. In a 
system of social security better on the whole than 
can be found ia almost any other country, there are 
serious deficiencies; by closer co-ordination, the 
existing social services could be made at once more 
beneficial and more intelligible to those whom they 
serve and more economical in their administration. 

In proceeding from this comprehensive survey to 
the second duty, that of making recommendations, 
Sir William Beveridge lays down three guiding prin- 
ciples. First, any proposals for the future, while they 
should use to the full the experience gathered in the 
past, should not be restricted by consideration of 
sectional interests established in obtaining that 
experience. Secondly, organization of social insurance 
should be treated as one part only of a comprehensive 
policy of social progress. Thirdly, social security must 
be achieved by co-operation between the State and 
the individual. In offering security for service and 
contribution, the State should not stifle incentive, 
opportunity and responsibility ; in establishing a 
national minimum, it should leave room and encour- 
agement for voluntary action by each individual to 
provide more than that minimum for himself and his 
family. 

The plan for social security set out in the report is 
hased on these principles. It uses experience, but is 
not tied by experience. It is a limited contribution 
to a wider social policy in which not only want but 
also those other giants on the road to reconstruc- 
tion—disease, ignorance, squalor and idleness—are 
attacked. It is first and foremost a plan of insurance, 
a scheme of social insurance against interruption and 
destruction of earning power, and for special expendi- 
ture arising at birth, marriage or death. The scheme 
is based on six fundamental principles: flat rate of 
subsistence benefit; flat rate of contribution ; 
unification of administrative responsibility ; adequacy 
of benefit ; comprehensiveness ; and classification. 
[ts aim is to make want unnecessary. 

The proposals are set forth in detail because the 
principles underlying any practical reform can only 


* Social Insurance and Allied Services. Report by Sir William 
Beveridge. (Cmd. 6404.) 
1942.) 2a, net. 


Pp. 299. (London: H.M. Stationery Office, 
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be judged by seeing how they would work in practice, 
and also because if a plan for social security is to 
come into operation when the War ends or soon after, 
there is no time to lose in getting the plan prepared 
as fully as possible. The plan covers all citizens 
without upper income limit, but has regard to their 
different ways of life. In relation to social security, 
the population falls into four main classes of working 
age and two others, below and above working age. 
These four classes consist of employees, or persons 
whose normal occupation is employment under con- 
tract of service ; others gainfully employed, including 
employers, traders and independent workers of all 
kinds ; housewives, or married women of working 
age; and others of working age not gainfully 
employed. All these four classes will be insured for 
security appropriate to their circumstances, and all 
classes will be covered for comprehensive medical 
treatment and rehabilitation and for funeral expenses. 
Maternity grant, provision for widowhood and 
separation and qualification for retirement pensions 
will be secured to housewives by virtue of their 
husbands’ contributions, while in addition to maternity 
grant, housewives who take paid work will receive 
maternity benefit for thirteen weeks to enable them 
to give up working before and after childbirth. All 
persons in the remaining three classes of working age 
will pay a single security contribution on a single 
insurance document each week or combination of 
weeks. In the first class the employer will also 
contribute, affixing the insurance stamp and deducting 
the employee’s share from wages or salary. The 
contribution will differ from one class to another, 
according to the benefits provided, and will be higher 
for men than for women. 

Subject to simple contribution conditions, all 
employees will receive benefit for unemployment and 
disability, pension on retirement, medical treatment 
and funeral expenses. Employers and other indepen- 
dent workers will receive all these, except unemploy- 
ment benefit and disability benefit during the first 
thirteen weeks of disability. Those of working age 
not gainfully employed will receive all these except 
unemployment and disability benefit, but as a sub- 
stitute for unemployment benefit, training benefit 
will be available for those in both these classes to 
assist them to find new livelihoods if their present 
ones fail. Unemployment benefit, disability benefit, 
basic retirement pension after a transition period, and 
training benefit will be at the same rate, irrespective 
of previous earnings, providing by itself the income 
necessary for subsistence in all normal cases. There 
will be a joint rate for a man and wife who are not 
gainfully occupied. Disability due to industrial 
accident or disease will be treated like all other dis- 
ability for the first thirteen weeks; thereafter dis- 
ability benefit at a flat rate will be replaced by an 
industrial pension related to the earnings of the 
individual, subject to a minimum and a maximum. 
After a period of unemployment, benefit will normally 
be subject to a condition of attendance at a work or 
training centre. 

Pensions other than industrial will be paid only on 
retirement from work and may be claimed at any 
time after sixty-five for men and sixty for women, 
the rate of pension being increased above the basic 
rate if retirement is postponed. Medical treatment 
covering all requirements will be provided for all 
citizens by a national health service organized under 
the health departments, and post-medical rehabilita- 
tion treatment will be provided for all persons capable 
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of profiting by it. A Ministry of Social Security will 
be established, responsible for social insurance, 
national assistance and encouragement and super- 


vision of voluntary insurance, and will take over, so 


far as necessary for these purposes, the present work 
of other Government Departments and of local 
authorities in these fields. 

All the principal cash payments will continue so 
long as the need lasts, without means test, and will 
be paid from a Social Insurance Fund, built up by 
contributions from the insured persons, from em- 
ployers, and from the State. This is in accordance 
with the view that benefit in return for contributions, 
rather than free allowances from the State, is what 
the people of Britain desire, and that the money 
required should come from a fund to which the 
recipients have contributed and to which they may 
be required to make larger contributions if the fund 
proves inadequate. The scheme thus preserves the 
contributory principle, but it also involves a pooling 
of risks except so far as separation of risks serves a 
social purpose ; there is no longer an admitted claim 
of the individual citizen to share in national insurance 
and yet to stand outside it, keeping the advantage 
of his individual lower risk, whether of unemploy- 
ment or of disease or accident. 

In this plan, which is in some ways revolutionary 
but largely a natural development, and could be put 
in operation in the immediate aftermath of the War, 
there are two features which call for particular note. 
First, it involves superseding the present system 
of approved societies giving unequal benefits for 
compulsory contributions—a system which is incon- 
sistent with the policy of a national minimum, has 
disadvantages for insured persons and involves 
unnecessary administrative costs—although there is 
suggested retention of the association of ‘friendly 
societies’ with national health insurance on a new 
basis. Secondly, it involves superseding the present 
scheme of workmen’s compensation and inclusion 
of provision for industrial accident or disease within 
the unified social insurance scheme, subject to 
(a) a special method of meeting the cost of this 
provision and (6) special pensions for prolonged 
disability and grants to dependants in cases of death 
due to such causes. 

In the forty-five years of its existence, the present 
system of dealing with the results of industrial 
accident and disease has, the report concludes, con- 
tributed little or nothing to the most important 
purpose of all, restoration of the injured employee to 
the greatest possible degree of production and earning 
as soon as possible. Post-medical rehabilitation has 
only just begun to receive practical attention. Costs 
of administration are higher in relation to workmen's 
compensation than they need be or than they are in 
compulsory social insurance, while the system affords 
no complete security for the payment of compensa- 
tion and fails to secure maintenance of necessary 
income. 

On balance, the reasons for distinguishing between 
accident and industrial disease in any employment 
and other causes of injury outweigh the reasons in 
favour of complete uniformity. The report also 


maintains that there is a good social reason for 
taking a different line, in part at least, about the 
dangers of industrial accident and disease. Accord- 
ingly, one part of the funds required for benefits, 
pensions and grants in respect of industrial accident 
and disease will be obtained by a levy on employers 
in industries scheduled as having materially more 
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than the normal risk of accident or industrial disease 
as a whole. The levy will not cover the whole of the 
excess cost above the normal but only a prescribed 
proportion, and will be based on wages paid and on 
the degree of risk, so that it can be raised or lowered 
as the risk in any such industry or in any particular 
place of employment is found to be above or below 
expectation. 

Exactly what industries should be scheduled as 
hazardous is a matter for further detailed inquiry, but 
the report makes an additional important proposa! 
in regard to the machinery of administration. It is 
suggested that, in each industry scheduled as 
hazardous, and liable to the special levy, there 
should be set up a statutory association of employers 
and employees to deal with the problem of industria! 
accident and disease. The functions of such an 
association might include the promotion of safety in 
the industry, by co-operation with the department or 
departments responsible for safety regulations, by 
research into the causes of accidents, by propaganda 
and instruction, and in other ways; the promotion 
of measures for rehabilitation and re-employment in 
that industry, in co-operation with the general 
national organs for that purpose covering all in- 
dustries ; advice on the making of all regulations 
affecting safety in the industry, the scheduling of 
industrial disease, and methods of assessment of 
earnings ; collecting from individual employers their 
quotas of the total levy required in the industry, in 
accordance with a scheme to be prepared by the 
association and approved by the Ministry of Social 
Security ; andthe establishment of schemes to 
supplement the benefits statutorily secured to all 
injured employees. 

The statutory associations should combine the 
management and the labour in each industry, and 
the main purpose of the proposal is, within the frame- 
work of general social security, to utilize the know- 
ledge, initiative and interest of those concerned in 
each industry, first, in making it as safe as possible, 
and, secondly, in mitigating so far as is humanly 
possible the consequences of those accidents and 
injuries that defy prevention. 

In regard to the administration of the scheme by a 
new Ministry of Social Security, the report contem- 
plates the establishment of a Social Insurance 
Statutory Committee, of an advice bureau for 
citizens in every local Security Office, and of a 
Division of Statistics and Intelligence, under first- 
rate leadership and with adequate reserves, to make 
use not only of its own material but also of the 
experiences of other countries. The Ministry should 
be able to make grants fo~ ~esearch in all matters 
where further knowledge migiitt reduce the burdens 
on the Social Insurance Fund. Provision is to be 
made to prevent hardship to persons employed 
in the administ»ation of the present insurance schemes 
who are displaced as a result of the changes and 
for whom suitable alternative employment is not 
available ; but while social security under the new 
system will involve no great increase, if any, in the 
number of officials, it is unlikely to make large 
numbers of those now employed redundant at any 
early date. 

The scheme involves three particular assumptions 
which are discussed in detail in the last part of the 
report. The first of these is a general scheme of 
children’s allowances. Social insurance should be 
part of a policy of a national minimum, and a national 
minimum for families of every size cannot be secured 
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in practice by a wage system which must be based 
on the product of a man’s labour and not on the size 
of his family. The view is taken that children’s 
allowances are essential if benefit during unemploy- 
ment is not to be allowed to equal or exceed earnings 
during work. They should be non-contributory, 
provided wholly out of taxation, and not to any 
extent out of insurance contributions. Accordingly 
the report recommends that children’s allowances 
should be provided at the cost of the Exchequer in 
respect of ali children other than the first child when 
the parent is earning, and of the first child in addition 
during the interruption of earning. The actual 
allowance should be graduated according to the age 
of the child and a cash allowance of 8s. a week on 
an average, administered by the Ministry of Social 
Security, is suggested. 

The second assumption is comprehensive health 
and rehabilitation services for prevention and cure 
of disease and restoration of capacity for work, avail- 
able to all members of the community. This is in 
accordance with the definition of the objects of 
medical service as outlined by the Medical Planning 
Commission of the British Medical Association in its 
draft interim report. While no detailed proposals 
are advanced in the Beveridge report, it suggests the 
need for a further immediate investigation, in which 
the finance and the organization of medical services 
can be considered together, in consultation with the 
professions concerned and with the public and 
voluntary organizations which have esteblished 
hospitals and other institutions. From the point of 
view of social security, a health service providing full 
preventive and curative treatment of every kind to 
every citizen without exception, without remunera- 
tion limit and without an economic barrier at any 
point to delay recourse to it, is the ideal plan. 
Accordingly it is proposed that the social security 
contributions shall include a payment in virtue of 
which every citizen will be able to obtain whatever 
treatment his case requires, at home or in an institu- 
tion, medical, dental, or subsidiary, without a treat- 
ment charge. 

In regard to rehabilitation, the report advances 
three general propositions. Rehabilitation must be 
continued from the medical through the post-medical 
stage until the maximum of earning capacity is 
restored, and a service for this purpose should be 
available for all disabled persons who can profit by 
it irrespective of the cause of their disability. Cash 
allowances to persons receiving rehabilitation services 
should be the same as training benefit, including 
removal and lodging allowances where required, and 
thirdly, the contributions paid by insured persons 
should, as with medical treatment, qualify them for 
rehabilitation service with further payment. The 
organization of the rehabilitation service is already 
under examination by the Ministry of Labour and 
National Service. 

The third assumption, on which the whole report is 
based, is the maintenance of employment and the 
prevention of mass unemployment. Payment of 
unconditional cash benefits as of right during un- 
employment is satisfactory prevision only for short 
periods of unemployment ; after that, complete idle- 
ness even on an income has a demoralizing effect. 
The report proposes therefore that, after a certain 
period, unemployment benefit should be conditional 
upon attendance at a work or training centre. Not 
only is this proposal impracticable if it has to be 
applied by the hundred thousand, but also the only 
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satisfactory test of unemployment, an offer of work, 
breaks down in mass unemployment. The probable 
and possible effects of the Plan for Social Security in 
stabilizing the demand for labour are among its 
advantages, but they are subsidiary and do not touch 
the main problem of maintaining employment. For 
that, other measures are needed, and unless such 
measures are prepared and made effective, much that 
otherwise might be gained through the Plan for 
Social Security will be wasted. 

The Plan for Social Security thus advanced cannot 
be judged without reference to the concluding section 
of the report, in which the abolition of want as a 
practicable post-war aim is discussed. The rise in 
the general standard of living in Britain during the 
last thirty or forty years demonstrates, first, that 
growing general prosperity and rising wages 
diminished want but did not reduce it to insigni- 
ficance, and, secondly, that it is wrong to assume 
that the present War must bring economic progress 
for Britain, or for the rest of the world, to an end. 
New measures are needed to spread prosperity, and 
the plan is designed to meet that need. Freedom 
from want, in Sir William Beveridge’s view, can be 
regarded as a post-war aim capable of early attain- 
ment on four conditions: after the War the nations 
must set themselves to co-operate for production in 
peace, rather than to plot for mutual destruction by 
war, whether open or concealed ; the re-adjustments 
of British economic policy and structure that will be 
required by changed conditions after the War should 
be made so that productive employment is main- 
tained ; a plan for social security, that is to say, for 
income maintenance, should be adopted free from 
unnecessary costs of administration and other waste 
of resources; and finally, decisions as to the nature 
of the plan should be taken during the War. 

If a plan for freedom from want, so far as social 
security can give it, is to be ready when the War 
ends, it must be prepared during the War. The 
decisions required now are of principle and execution 
—the decision to introduce a unified comprehensive 
scheme of social insurance, the decision to entrust 
administration of the scheme to a Ministry of Social 
Security, and the decision to appoint some person or 
body to prepare the necessary legislation and bring 
the scheme into being, so that it is ready when the 
War ends. The plan is put forward as part of a 
general programme of social policy and as a con- 
tribution towards the achievement of the social 
security named in the fifth clause of the Atlantic 
Charter. The report makes the points that the 
purpose of victory is to live into a better world than 
the old world ; that each individual citizen is more 
likely to concentrate upon his war effort if he feels 
that his Government will be ready in time with 
plans for that better world, and that if those plans 
are to be ready in time they must be made now. 
The proposals are a sign of the belief that the object 
of government in peace and in war is the happiness 
of the common man. 

“Freedom from want,” concludes the report, 
“cannot be forced on a democracy or given to a 
democracy. It must be won by them. Winning it 
needs courage and faith and a sense of national 
unity ; courage to face facts and difficulties and 
overcome them ; faith in our future and in the ideals 
of fair-play and freedom for which century after 
century our forefathers were prepared to die; a 
sense of national unity overriding the interests of 
any class or section.” 
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ORIGIN OF THE CORONIUM LINES 
By Dr. A. HUNTER 


T is now nearly three quarters of a century since 

the green line in the spectrum of the solar corona 
was first observed. Subsequent observations—few 
eclipse expeditions since then have neglected this 
field of study—have established that the inner 
corona emits a spectrum consisting of at least twenty- 
two broad bright lines superposed on a continuum. 
The brightest line is usually the green one at 5303 A., 
but considerable variations in the relative intensity 
of the lines are found from eclipse to eclipse, and 
recent coronagraph observations made without an 
eclipse confirm large day-to-day intensity variations. 
None of the lines have ever been produced in the 
laboratory, nor indeed have they ever been observed 
in any other celestial source, except for a brief 
appearance during a nova-like outburst by the 
variable star RS Ophiuchi in 1933. There has been 
no lack of suggestions regarding their origin: they 
have been attributed in turn to iron, to ‘proto- 
fluorine’, to singly- and doubly-ionized calcium, to 
argon, and to oxygen, neutral and ionized ; all with 
a certain amount of supporting evidence, and the last 
three within the past fifteen years. None of these 
assignments has had general support, however, 
because none of them explains more than a small 
selection of the facts. 

Early attacks on the problem of identification 
proceeded along the only lines then possible, namely, 
by seeking wave-length coincidences with known 
spectra. Many such identifications announced in the 
days of visual observations did not survive the 
stricter tests applied when photography made fairly 
accurate wave-lengths available. By the turn of the 
century it was decided that even the closer coin- 
cidences were due to chance, and that the mysterious 
lines could not be attributed to any known element. 
At this stage the emitting substance was named 
‘coronium’, and the possibility that it was indeed a 
new chemical element was seriously discussed. After 
all, was there not a renowned precedent for such a 
discovery in the observation of helium on the sun 
nearly thirty years before its detection on the earth ? 
With the gradual filling of the Periodic Table, how- 
ever, this possibility grew less and less likely. The 
discovery which was perhaps its death-blow came in 
1935 when ‘nebulium’, the hypothetical element 
responsible for a somewhat similar spectrum emitted 
by the gaseous nebule, was identified by Bowen in 
unexceptionable fashion as a mixture of ionized 
oxygen and nitrogen. After this it was accepted that 
coronium must be a familiar substance excited by 
some process which develops the coronal spectrum 
while completely suppressing the normal one. 

The most hopeful line of attack when direct com- 
parison with known spectra failed was to examine 
intercombinations between known term values; that 
is, to compare the observed frequencies of the coronal 
radiation with the frequency differences between 
known energy levels of likely atoms or ions. The 
transitions involved would probably be ‘forbidden’ 
(as in nebulium) or at any rate of low probability, 
otherwise they would have been observed in terrestrial 
sources ; but this need not hamper the search, since 
the energy levels concerned may be known quite 
accurately from permitted transitions which involve 
them. The energy diagrams of many neutral atoms 
were already quite well known; well enough to 
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decide forthwith that they would indicate only what 
coronium was not, not what it was. The next step 
was to extend the search to ionized atoms. In the 
past fifteen years the growth of our spectroscopic 
knowledge of these has made possible a systematic 
survey of the metastable states of ions which are 
likely to occur in the corona. The forbidden lines, 
with some of which, it was hoped, the coronal lines 
would be identified, are inward transitions from these 
metastable states, transitions which do not take place 
in normal conditions of excitation. Metastability will 
be favoured by the low pressure known to exist in 
the outer regions of the sun’s atmosphere ; in these 
conditions an atom, once it reaches a metastable state, 
will remain there long enough to get rid of its excess 
energy by a forbidden radiative transition rather than 
by a collision. But when some five years ago patient 
search among the forbidden lines to be expected in 
such ions as Fe II, Fe III, Ca I, Ti H, Ti II, A Il 
and many others had failed to give any coincidences 
with the observed coronal lines, hope began to fade. 
It was pointed out that before the metastable ions 
could emit forbidden lines, the intense soiar radiation 
permeating the corona should raise them to normal 
states, from which allowed transitions would give rise 
to the ordinary spectral lines of the elements con- 
cerned. That this widely accepted objection is not 
necessarily valid, however, and that the method of 
attack was probably on the right lines, will appear 
later. 

At this stage opinion veered to the opposite extreme. 
Emphasis was placed on the great width of the 
coronal lines, which is not by any.means a feature of 
the nebular lines identified with such success as for- 
bidden lines. Line-widths of the order of angstroms 
indicate that the excited states involved have 
unusually short lifetimes—quite the reverse of 
metastability. It was accordingly suggested that 
double-electron excitation is occurring in the atom 
or atoms concerned. In this process, an electron 
belonging to the inner core, which remains un- 
disturbed in the ordinary way, is removed to an 
outer orbit at the same time as an outer electron is 
excited. With different excitations of the outer 
electron the atom will be in energy states from which 
it can radiate a new series of lines quite different 
from its ordinary spectrum. In many of these states 
it possesses more than its ionization energy; its 
lifetime in such levels will be short, because spon- 
taneous ionization converting it to a normal ion and 
an electron with kinetic energy will in general be 
possible. The probability of this auto-ionization at 
any level will determine the width of a line originating 
in that level. 

Between 1933 and 1935 wide lines due to such 
inner-electron excitation were observed in the 
laboratory in the alkali metals, in zinc, cadmium and 
mercury, and in the rare gases. The temptation to 
draw an astrophysical parallel was strong, and in 
1934 it was predicted! that this type of excitation in 
helium—a likely atom, since helium and coronium 
are known to co-exist in the upper chromosphere— 
will produce several diffuse lines in the visible region 
of the spectrum. Unfortunately, attempts? to produce 
the coronal lines in helium in the laboratory under 
conditions likely to favour two-electron excitation 
have not had the success which attended, for example, 
McLennan’s search for the auroral green line in 
oxygen. The absence of ordinary helium lines from 
the coronal spectrum is also a troublesome point with 
this hypothesis. What is more disturbing, however, 
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is that the great line-breadths, which are funda- 
mental in the theory, may not be intrinsic at all : 
they could be due to some secondary process occurring 
after the emission of the lines. Turbulence will 
broaden the lines by the Doppler effect, for example, 
and Doppler broadening is particularly likely, for the 
equivalent widths of the lines are roughly propor- 
tional to their wave-lengths. It is significant here 
that velocities of 10 km./sec. in coronal ares have 
been observed directly by Waldmeier* with the Arosa 
coronagraph ; an average turbulent velocity of this 
order would widen lines, initially quite sharp, by 
nearly the required amount. 

At the beginning of the War, then, the problem of 
the source of the coronal lines seemed little nearer 
solution than it was a decade before ; and it looked 
as if this long-standing challenge to spectroscopists 
and astrophysicists would remain in abeyance until 
such problems could again be attacked. In a short 
paper* which has just reached Great Britain from 
Sweden, however, B. Edlén proposes a solution which 
is by far the most attractive yet put forward and 
which will command widespread support. His method 
is not different in essentials from the one outlined 
above, in which the emission is attributed to forbidden 
transitions from metastable states of ionized atoms ; 
but he abandons the somewhat conservative approach 
hitherto adopted and boldly examines the metastable 
levels of atoms which have lost from nine to fifteen 
electrons. Matter in this high state of ionization can 
be produced in the laboratory by passing high-energy 
sparks between metal electrodes, the ionization stage 
being roughly controllable by varying the capacity 
and inductance of the electric circuit and the potential 
across the spark gap. MHigh-capacity condensers 
(~ 0-5uF.) charged to 100,000 volts have been used 
for extreme excitation of this sort. The development 
of vacuum spectrographs using diffraction gratings at 
grazing incidence has made it possible to photograph 
the spectra of these ions, the ultimate lines of which 
lie so far in the extreme ultra-violet as to merit the 
description of soft X-rays rather than of optical 
radiation. 

Analysis of the spectra so produced has been very 
largely due to Edlén, working in Prof. Siegbahn’s 
laboratory at Uppsala, and this is by no means the 
first time that results of interest and importance to 
astronomy have followed from his work. In this 
connexion it is relevant to recall that in collaboration 
with Bowen he recently identiiix:® nine lines in the 


loniza- 
Wave- Intensity Identification tion : 
length | potenta 
(A.) _Grotrian  Lyot Ion Transition (eV.) 
“3328-1 Ca XU Pye 539 
3388-10 16 Fe XIII | 325 
3454-13 2-3 
3600-97 2-1 Ni XVI *P, 455 
Ni 7p, D, 350 
77 
3986-88 | 0-7 Fe XI 261 
4086-29 | 10 Ca XIII -P, 655 
4231-4 | 2-6 Ni XII *P, 318 
4311-5 | 
4359 | | 
4567 1-1 
5116-03 | 43 2-6 Ni XIII 350 
5302-86 100 120 Fe XIV SP, 355 
5694-42 1-5 
6374-51 28 Fe X *P, 233 
6701-83 5-4 3-3 Ni XV | sp, 422 
7059 -62 4 
7891 -94 29 Fe XI | *P, “P; | 261 
3024-21 133 Ni XV 422 
10746-8380 | 240 Fe XIII —P, 325 
107 7-95 150 Fe -P, | 325 
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spectrum of Nova Pictoris with forbidden transitions 
in Fe VII. He now attributes practically the whole 
of the coronal line spectrum to forbidden transitions 
in calcium (Ca XII and Ca XIII), nickel (Ni XII, 
Ni XIII, Ni XV, Ni XVI), and, especially, iron 
(Fe X, Fe XI, Fe XIII, Fe XIV). 

An observation by Grotrian® that the wave- 
numbers of the coronal lines at 6374 A. and 7892 A. 
coincide with the doublet separations in the ground 
terms of Fe X and Fe XI first suggested to Edlén 
a search for analogous term separations in other ions. 
This led immediately to the discovery that two other 
strong lines coincide with the corresponding term 
separations in Ca XII and Ca XIII (see the accom- 
panying table, which is taken from Edlén’s paper). 
No other coincidences with known term differences 
have been found (largely, no doubt, because the 
spectra of atoms in such high stages of ionization are 
as yet very imperfectly analysed), but this early 
success in classifying four strong coronal lines can 
scarcely be due to chance. This being so, Edlén 
proceeds on the assumption that the whole coronal 
spectrum consists of forbidden lines of atoms in 
higher stages of ionization than have hitherto been 
considered. Enough is known from his own work on 
the extreme ultra-violet spectra of vacuum sparks to 
make it possible to extrapolate with reasonable 
accuracy along iso-electronic sequences, and so to 
obtain estimated term separations in ions for which 
term analyses are imperfect or even lacking altogether. 
Judging by the intensity of Fe X and Fe XI, he argues, 
iron is apparently present in abundance; yet the 
Nova Pictoris lines of Fe VII are not present in the 
corona. The reason for their absence is suggested by 
the presence of Ca XII and Ca XIII: evidently the 
excitation level in the corona is too high for Fe VII 
to appear. This immediately suggests a search for 
Fe XII, Fe XIII, Fe XIV, Fe XV, Fe XVI and 
Fe XVII. Examining these, he finds that the extra- 
polated term-differences in the first ion are not 
observable astronomically, while the last three have 
no deep metastable levels. This leaves Fe XIII and 
Fe XIV, and it is of great significance that the extra- 
polated ground-doublet separation in Fe XIV points 
unmistakably to the famous green line at 5303 A., 
while the next strongest lines, including the infra-red 
ones discovered by Lyot, correspond to the Fe XIIT 
transitions given in the table. These identifications 
with term differences in iron atoms from which 9, 10, 
12 and 13 electrons have been removed dispose of 
more than 90 per cent of the coronal emission, when 
the line intensities are taken into account. 

On the assumption that these classifications are 
correct, we are now on firm enough ground to extra- 
polate further to elements close to iron in the Periodic 
Table. Examination of the iso-electronic ions of 
nickel shows that analogues of all except one of the 
transitions already identified in iron appear among 
the observed coronal lines; and the missing nickel 
line is not in the accessible wave-length range. This 
accounts for six more lines, the intensities of which 
are roughly one-tenth that of the corresponding iron 
lines ; this ratio agrees well with the usual relative 
cosmic abundance of these elements. Thus all except 
about three per cent of the coronal line emission can 
be attributed to forbidden transitions in highly 
ionized calcium, iron and nickel. 

It is encouraging that the proposed identifications 
classify the various lines in a way which agrees well 
with Lyot’s grouping of the coronal lines by their 
intensity distribution round the sun. In particular, 
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the marked differences in physical behaviour pointed 
out by Waldmeier between the green line at 5303 A. 
and the red one at 6374 A. are no doubt connected 
with the very different excitation needed for the 
production of the two lines. It is important, of course, 
to examine the problem of coronal emission as a whole, 
and not to be content with a series of positive identi- 
fications, however satisfactory. What of other 
constituents of the sun’s outer atmosphere ? Atoms 
of potassium, chromium, manganese and cobalt, 
which have strong lines in the ordinary solar spectrum, 
might be expected to show some evidence of their 
existence in the corona, since observable lines are 
predicted in the spectra of their ions at the appro- 
priate ionization level. That they do not is attributed 
by Edlén to low abundance in the corona; and he 
makes the suggestive remark that meteoritic matter 
is rich in iron and nickel (in about the abundance 
ratio suggested by the relative strengths of their 
lines) but not in potassium, chromium, manganese 
or cobalt. All the other elements well represented 
in meteorites (oxygen, magnesium, aluminium, silicon 
and sulphur) have ions which do not give rise to strong 
lines in the observable range. 

Turning now to the physical conditions required by 
Edlén’s proposals, the most striking fact is the 
enormous energy required to strip the atoms of iron, 
nickel and calcium of so many electrons. In this 
connexion it is perhaps significant that Lyot, in order 
to account for the width of the coronal lines by 
pure thermal motion, found that a temperature of 
660,000° K. would be needed if the emitting particles 
were as heavy as oxygen atoms. Recalculating to 
iron atoms, 3-5 times heavier, a coronal temperature 
of 2,300,000° K. must be postulated; and at this 
temperature an atom in thermal equilibrium with its 
neighbours will have an average translational energy 
of more than 300 electron volts. What may be the 
physical meaning of a coronal ‘temperature’ of more 
than two million degrees is as yet unknown, but it 
may be recalled that many solar and extra-solar 
phenomena demand excitation far higher than that 
provided by total radiation of 6,000° K. quality. The 
excitation of hydrogen and especially of helium in the 
chromosphere and prominences, the production of the 
‘twilight flash’ spectrum of N,+ in the earth’s upper 
atmosphere, the ionization of carbon monoxide and 
nitrogen molecules in comet tails by solar radiation, 
and the production of D-region ionization in the 
ionosphere by bright eruptions on the sun may all be 
classed as super-excitation processes indicating solar 
‘temperatures’ ranging from 10,000° K. to 20,000° K. 
in the ultra-violet. 

No other known phenomenon, however, requires 
such a tremendous input of energy to the atoms in 
the solar neighbourhood as Edlén’s proposed mechan- 
ism, though of course this is not an argument against 
the validity of his theory. The objection originally 
raised to hypotheses of this type, namely, that 
metastable atomic states cannot persist long enough 
in an intense radiation field to give rise to forbidden 
lines, cannot be urged against the new identifications, 
for the ultimate absorption lines of these highly 
ionized atoms are in the soft X-ray region, where 
presumably the sun does not emit a great deal of 
radiation. The particles will therefore be as little 
disturbed by radiation as by collision, and can emit 
lines which are normally forbidden. 4 point in 
favour of the theory is that it accounts for the 
presence in the inner corona of large numbers of free 
electrons, which will scatter sunlight and so give rise 
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to the faint continuous background of the emission 
lines. 

A difficulty is encountered, however, if the doubling 
observed in 5303 A. by Waldmeier® is really due, as 
he suggests, to self-reversal. In this process, a narrow 
absorption line is superposed on a broad emission 
line, thus producing an apparently double line. The 
phenomenon is of common occurrence in certain 
sources such as laboratory arcs and the sun itself, 
where hot emitting particles are surrounded by an 
envelope consisting of similar but cooler particles. 
But not all lines can show self-absorption, and we 
know of no physical conditions compatible with those 
likely to exist in the corona which can produce 
absorption of forbidden lines. The difficulty is not 
insuperable, however, since other causes can produce 
doubling of lines ; the need now is for more observa- 
tions to distinguish between the various possibilities. 

Qualitative support is lent to the new theory by 
certain observations of nove. In these objects an 
outburst of energy is believed to be followed by the 
ejection of a shell or a series of shells of matter, the 
central star being soon surrounded by an extended 
low-pressure atmosphere which might on general 
grounds be expected to behave rather as the solar 
corona does. It is thus significant that, as mentioned 
above, forbidden lines of Fe VII have been identified 
with certainty in the spectrum of Nova Pictoris, and 
that some ‘of the coronal lines themselves have 
appeared in Nova Ophiuchi. That the coronal 
spectrum is such a relatively inconspicuous part of 
the radiation emitted by the sun, whereas forbidden 
lines are often very prominent in nova spectra, is 
thus probably a difference of degree rather than of 
kind. We can never hope to detect the coronal 
spectra of other stars unless their envelopes become 
major structural features by some such outburst as 
this. The important point is that the coronal lines 
are produced in conditions which favour the emission 
of forbidden lines in highly ionized iron. 

The future of the theory, it may be surmised, lies 
partly in laboratory experiment and partly in astron- 
omical observation. While only four lines can be 
described as directly identified, the theory can scarcely 
be regarded as established, especially when it is 
remembered that there is an inevitable loss of pre- 
cision in working from short-wave measurements 
through frequency differences to wave-lengths in the 
visible region. However, the number of well-estab- 
lished term analyses of highly ionized atoms is already 
considerable, and it is unlikely that Edlén’s extra- 
polations are too daring, though unfortunately he 
gives no estimate of his error of prediction. What is 
needed now is a thorough analysis of the ultra-violet 
spectra of Fe XIII, Fe XIV, Ni XV, and Ni XVI. 
It is most unlikely that the coronal lines can yet be 
reproduced in the laboratory, since to keep these 
stripped atoms in metastable states for times of the 
order of a second is quite beyond our present tech- 
nique ; but a definitive energy-level analysis obtained 
from the permitted ultra-violet lines would provide 
conclusive evidence and should not prove impossible 
with present means of attack. Meanwhile, corona- 
graph observations such as those projected by Lyot 
and Waldmeier will give valuable auxiliary informa- 
tion; and a critical re-examination of past eclipse 
spectrograms, carried out in the light of their recent 
results, would probably be extremely useful. 

On the theoretical side the position is rather 
different. Here it must be admitted that the new 
suggestions are in advance of solar physics. But their 
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somewhat startling nature need occasion no surprise : 

other suggestions along more conservative lines have 

been so thoroughly explored that something out of the 

ordinary was to be expected. The immediate reaction 

of most astronomers will no doubt be one of in- 

credulity that such highly ionized matter as Edlén’s 

proposals call for should exist in the outer envelope 

of a relatively cool star like the sun. But this is not 

altogether a valid objection: if the lines can be 

satisfactorily identified, then our ideas concerning the 

conditions existing in the solar corona must be 

modified. Twenty years work has been done on this 

problem by physicists whose horizon has been tacitly 

limited by the astronomers’ conception of coronal 

conditions ; if, where they have failed, a solution 

which ignores this conception proves otherwise accep- 

table, then astronomers will welcome the opportunity 

of enlarging their ideas, and solar physics will benefit 

accordingly. 
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THE HONEYBEE 


By C. G. BUTLER 
Rothamsted Experimental Station 


ROM the beekeeper’s point of view, honey pro- 
duction is the main object of beekeeping; but 
from the national point of view it is only a by-product. 
Both in peace and war, the chief contribution of bee- 
keeping to the national economy is the provision of 
pollinators for crops such as fruit, clover and mustard. 
Except for this fact it isdoubtful whether the allocation 
of 15-20 lb. of sugar per annum to each colony could 
he justified, even though in an average season an 
average surplus of 30-35 lb. of sugar (as ‘honey- 
sugar’) should be obtained over and above the 
20-25 lb. of honey which should be left in the hive 
in the autumn for the use of the bees during the 
non-productive months of the year. Recent estimates 
show there to be nearly 56,000 beekeepers, owning a 
total of about 430,000 colonies of bees, in England 
and Wales alone, but the allocation of some three or 
four thousand tons of sugar to them annually is a 
small price to pay for successful fruit and seed crops. 
At a symposium on the honeybee organized by the 
Association of Applied Biologists, on December 4!', 
Mr. C. G. Butler showed figures indicating that in 
such cold spring weather as that of 1941, honeybees 
were almost the only pollinating insects present in 
orchards in which comparative counts of poll.sating 
insects were made, and the view was expressed that 
they were responsible for a high proportion of the 
fruit set. It was further pointed out that there is 
good evidence that in those areas where large orchards 
and acreages of seed crops are being grown there are 
often insutticient wild pollinating insects present for 
full production to be obtained. Quite apart from 


this crowding effect of crops upsetting the natural 
halance between pc'linators and flowers requiring 
pollination, 


intensive cultivation has resulted in 
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destruction of the nests and habitats of many wild 
pollinating insects. 

It is greatly to be regretted that British growers 
have not yet fully realized the value of honeybees 
as pollinators the numbers and location of which 
can readily be controlled. Many countries are much 
more advanced in this respect and recognize that the 
honeybee is almost certainly the most important 
pollinating insect. 

The small ‘back-yard’ beekeepers, scattered 
throughout the length and breadth of Britain, play 
a most important part in providing the necessary 
pollinating insects. There is no evidence, however, 
of any marked concentration of beekeeping in the 
predominantly fruit-growing areas. 

It has recently been estimated that the approximate 
cash value of the honeybee to the nation as a pol- 
linator of fruit crops alone is £4,000,000 per annum, 
and an average of about £1,250,000 worth of honey 
is produced annually. 

In order to make the best use of honeybees for 
the pollination both of hard and soft fruit and of 
many important seed crops, the bees must be well 
kept and healthy, and suitably managed and placed 
for the crop in question. 

A recent survey was designed to discover the 
distribution of diseases of the adult bee, particularly 
with respect to acarine disease, the complaint which 
was almost certainly largely responsible for the 
extermination of more than 90 per cent of all the 
colonies of honeybees in Britain about the time of 
the War of 1914-18. The results show that it is a 
fair assumption that at least one colony in every five 
in England and Wales was suffering from this com- 
plaint last winter. Steps are now being taken to 
make beekeepers more ‘disease conscious’. Since 
satisfactory treatment for acarine disease is now 
known there is no reason why this complaint should 
not be brought under control. 

The position with regard to other diseases of the 
adult bee is not nearly so serious in Great Britain, 
although such diseases are only too prevalent on the 
Continent. 

The other diseases of the honeybee which are a 
serious cause of concern at the present time are two 
diseases of the brood, European and American foul 
brood, usually known collectively as foul brood. Of 
these the commoner is American foul brood caused 
by the bacterium, Bacillus larve. This disease is 
both widespread and common in England and Wales. 
No cure, in the true sense of the word, is known for 
either of the kinds of foul brood, but American foul 
brood can be eliminated from a colony by the careful 
use of methods designed to separate the bees from 
their brood and honey. Such methods, however, 
require extremely careful application and, for this 
reason, as pointed out by Mr. P. S. Milne, should 
only be applied to strong colonies which are really 
worth saving, and then only under the supervision 
of experts. A great deal of valuable work in com- 
bating foul brood has been carried out by Bee Disease 
Insurance, Ltd., which is operated as a ‘friendly 
society’, but experience has shown that there are a 
small number of cases of foul brood which, on account 
of apathy or selfishness on the part of the owners of 
the apiaries concerned, could not be reached by any 
voluntary organization. The Foul Brood Disease of 
Bees Order, 1942, was put into operation in March 
1942 in order to deal with those cases where a bee- 
keeper whose apiary is believed to be serving as a 
potential source of infection refuses to co-operate 
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with any such voluntary organization. During its 
first season of operation several hundred cases have 
been dealt with under the Order. 

Concurrent with the gradual realization of the 
value of the honeybee as a pollinator and its use for 
this purpose in many orchards, complaints of the 
poisoning of honeybees by insecticidal and fungicidal 
sprays have increased. Despite certain ill-informed 
statements in the Press, spray poisoning of honey- 
bees in Great Britain is in no way comparable with 
the position in certain States in America, but the 
matter is sufficiently serious to warrant careful 
investigation. 

As pointed out by Mr. G. A. Carter, the ingredient 
in the more usual spray mixtures which has been 
found to cause poisoning of honeybees is lead, or 
calcium, arsenate; the small dose of 0-00005 mgm. 
of arsenic being sufficient to kill a bee. This substance, 
contrary to statements sometimes made, is no more 
attractive to the honeybee than distilled water, and 
is only taken by the honeybee by accident either 
when seeking water from the foliage and trunks of 
sprayed trees or when collecting pollen from flowers, 
either from the trees themselves or from weeds 
growing near the trees on to which the spray has 
drifted. Only some ten or a dozen apiaries have been 
reported as being affected in each of the last three 
years, although it should be noted that detection is 
not simple since, when poisoning from drip water 
occurs, the majority of the foraging bees die in the 
field. Only when contaminated pollen is collected is 
serious poisoning of the brood likely to occur. The 
spraying of open blossom with washes containing 
arsenic should be avoided whenever possible. Not 
only does such poisoning harm the beekeeper but also, 
since about 90 per cent of the bees working an orchard 
are on the trees at any given time on a good flying 
day, the grower is likely to lose a high proportion of 
his pollinating insects immediately. 

The use of deterrents to keep bees away from 
arsenical washes is receiving consideration in the Bee 
Research Laboratory at Rothamsted Experimental 
Station. In laboratory trials, discussed by Mr. D. J. 
Finney, lime-sulphur and nicotine sulphate in the 
strengths usually employed in spray mixtures both 
acted as strong repellents to the honeybee, provided 
an adequate source of uncontaminated food was 
present at the same time. This suggests that com- 
pound sprays incorporating these substances are not 
very likely to cause poisoning of honeybees in the 
field, provided that sprays are not applied to open 
blossom. No absolute deterrent has so far been dis- 
covered and the spraying of open blossom with 
arsenical sprays, even though they contain lime- 
sulphur or nicotine sulphate, is likely to harm bees. 

The observation of Minderhoud that a foraging 
honeybee confines its attention to a relatively small 
area, usually 4-5 yards in diameter, of a crop in 
which nectar is abundant, has been confirmed by 
Messrs. Butler, Jeffree and Kalmus at Rothamsted 
Experimental Station. The honeybee does not 
wander over a crop at random. However, if a sufti- 
cient force of field bees is present, a population of 
wandering bees is superimposed upon this fixed 
population. It can be shown that this wandering 


population is composed of a few old bees driven on 
by competition and of a large number of young bees 
which have not yet become fixed to any particular 
area of the crop in question. 

It is this wandering population, superimposed upon 
the fixed population, which is of value to the fruit- 
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grower in obtaining cross-pollination of his trees ; 
and it appears probable that many of the cases of 
apparent failure to increase crops by the use of 
honeybees as pollinating agents is attributable to the 
use of an insufficient force of fieid bees. It is sug- 
gested that the force required can be determined over 
a number of years by placing the pollinating colonies 
together in the centre of the orchard concerned and 
noting the set of fruit. If an insufficient force of bees 
is present, other things being equal, the greatest set 
will be found near the hives and will decrease pro- 
gressively outside this zone of competition. When 
an even set of fruit has been obtained throughout 
the orchard the force of bees is probably correct. 
Competition between trees and weeds must also be 
avoided. In many plum orchards dandelions and 
other weeds produce such competition, and cause 
neglect of the trees in favour of the weeds. 

The problem of the producer of pure seed is some- 
what different from that of the fruit-grower, but here 
again appreciation and application of the principles 
involved in the use of honeybees as pollinating 
agents will in many cases lead to increased yields. 

The factors which control the behaviour of the 
honeybee in the field are extremely complicated and 
often mutually interdependent, but the elaboration 
of such a bee-counter? as described by Dr. A. ©. 
Fabergé will materially assist in the elucidation of 
these problems, to the benefit of both the beekeeper 
and the grower. 

* Full accounts of the papers read will be ay as Proceedings 
of the Association in the Annals of Applied 
* To be descr:bed in the Journal of Scientific patent 


A METHOD OF PHYSIOLOGICAL 
ASSAY OF PYRETHRUM EXTRACTS 
By Dr. OTTO LOWENSTEIN 


Department of Zoology, University of Glasgow 


HE need for economy in the use of pyrethrum 

extracts in insecticidal practice makes necessary 
the continuous search for substitute toxic agents 
or at least for activator substances which may 
be added to pyrethrin mixtures as adjuvants to 
raise their effectiveness and thus cut down the 
consumption of pyrethrin. Parkin! published in 
Nature the description of a method of bio- 
logical assay of pyrethrin sprays in which the test 
insects (T7'ribolium castaneum), bred and kept under 
rigidly controlled conditions, are exposed by means 
of a standard method of application to various 
concentrations of pyrethrum extract in heavy oil. 
This method yields a reliable discrimination between 
the toxic effect of two solutions differing by 0-1 
per cent in their content of pyrethrin I, which 
amounts roughly to a difference of 0-2 per cent 
in their total pyrethrin content. According to 
Parkin, careful organization of a steady supply 
of insects from controlled stocks is one of the factors 
essential for the practical success of this method 
of assay. 

It is obvious that the amount of such insects 
available might easily become a bottleneck, when- 
ever a greater number of substances in various 
combinations have to be tested for their toxicity. 
A method that would allow vhe carrying out of rapid 
preliminary tests and at the same time yield a fairly 
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high degree of accurate indication of the relative 
effectiveness of pyrethrin preparations of various 
compositions and strengths, without necessitating 
the use of such valuable insect material, should 
therefore prove very useful. 

During physiological investigations into the nature 
of the action of pyrethrin on the insect nervous 
system, a method was worked out which might 
serve this purpose. This method is based on the 
observation and _ recording of action potentials 
in the exposed abdominal nerve cord of Blatta 
orientalis, by means of a-standard resistance capacity 
coupled amplifier in conjunction with an oscillo- 
graph and a loudspeaker. A _ detailed account 
of the method and the results of the physiological 
investigation will be published elsewhere. In the 
present article it may sutfice to give the following 
outline of the experimental procedure. The aodomen 
of an adult female cockroach is severed from the 
thorax and pinned down ventral side upwards 
on a piece of cork. A median strip of the body 
wall is then cut out, deflected backwards, and 
pinned down as shown in Fig. 1. The ventral nerve 
cord is thus fully exposed for the insertion of the 
recording electrodes and for the application of 
the pyrethrum extract to be tested. The grid 
electrode is placed on the 5th abdominal ganglion, 
the neutral electrode rests on a pad of cotton wool 
soaked with saline which is in contact with the 
abdominal tissues. The electrodes are mounted 
in a metal screen box connected to earth, protecting 
the preparation from outside electrical interference 
during observation. 

Of the various types of action potentials that 
can be recorded from such a preparation, one is of par- 
ticular importance for the present purpose, since 
it is easily recognizable by the typical sound it 
produces in the loudspeaker, and because its dis- 
appearance under the influence of pyrethrin furnishes 
a clear end point, which can serve as a criterion for 
the speed of action of the toxic agent under obser- 
vation. The potential in question arises in so- 
called giant-fibre neurons, situated in the 6th ab- 
dominal ganglion, which make synaptic connexion 
with afferent sensory fibres from the hair sensillze 
on the cerci and which send giant fibre pathways 
forward into the central nervous system*. The 
potentials are of relatively high amplitude and 
arise whenever the hair sensille on the cerci are 


Fic. 1. EXPOSED VENTRAL NERVE CORD OF Blatta orientalis. 

C., cercus; C.W., pad of cotton wool; G.Z., grid electrode ; 

N.E., neutral electrode; 5 and 6, fifth and sixth abdominal 
ganglions. 
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1 sec. 


Fig. 2. OSCILLOGRAPH RECORD OF GIANT-FIBRE RESPONSE TO 
STIMULATION OF CERCAL HAIR-SENSILLE. 


stimulated by a puff of air directed against the 
cerci. Fig. 2 shows an oscillographic record of 
the effect of such cercal stimulation. The high 
amplitude spikes represent the above described 
giant-fibre discharge. An unmistakable series of 
crackling reports can be heard in the loudspeaker 
whenever such giant-fibre potentials arise in the cord. 
The acoustical recognition is so easy that the use 
of oscillograph and camera can be dispensed with 
in actual practice. The cerci can easily be stimulated 
by gently blowing against them. 

Under the influence of pyrethrin a strict sequence 
of pathological events occurs. After an_ initial 
excitatory phase, marked by a massive discharge 
of a number of types of impulses, a spontaneous 
synchronized discharge of continuous trains of 
giant-fibre potentials becomes prominent. After this 
the response of giant-fibre neurons to sensory stimula- 
tion becomes abnormal in various ways and at 
last fails completely to occur. The disappearance 
of this response heralds the final decay of the electrical 
activity of the preparation. The time taken from 
the moment of application of the insecticide to the 
disappearance of the giant-fibre response shows 
a clear dependence on tlie concentration of the 
pyrethrum extract used. 

This is borne out by the result of seventy ex- 
periments in which solutions of 0-07, 0-13, 0-23, 
0-33, 0-65, 0-95, 1-3 per cent total pyrethrins in 
heavy oil were applied, ten experiments being 
carried out with each of these concentrations. At one 
minute intervals after application of the insecticide 
the preparation was stimulated via the cerci to test 
for the presence of the giant-fibre response. The 
experiments were continued until the giant-fibre 
response had finally disappeared. The time of 
observation was restricted to a maximum of one 
hour, in order to exclude any interference by 
pathological effects other than those caused 
by the insecticide. 

The accompanying table shows the mean survival 
times of the giant-fibre response found for each 


group of ten experiments at 19-20°C. Plotted 
} e Mean survival time of giant- fibre response 
®, total pyrethrins (min.) at 19-20° C, 
0-07 | >45-5* 
0-13 26-8 + 7:1 
0-23 47+190 
0-33 2-3 + 0-6 
0-65 22+ 0°8 
0-95 1-7 + 05 
1-30 0-6 + 0-2 


*In five out of the ten experiments with this Ppa gg oe the 
survival time of the giant-fibre response exceeded 60 min., the maxi- 
mum time of observation. 
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Mean survival time of giant-fibre response (min.) 

Fig. 3. 'TIME-CONCENTRATION CURVE (EXPLANATION IN TEXT). 
against concentrations, these values yield a hyperbolic 
time-concentration curve shown in Fig. 3. As 
can be seen from the magnitude of the standard 
error of the mean values there is a considerable scatter 
of the individual readings within each group. This 
is only to be expected in view of the fact that the 
experimental animals were obtained by trapping in 
various localities, and differed not only in size and 
age but also in other respects, such as amount of 
fat body, hydration of tissues, ete. A further factor 
responsible for such variations in ‘survival time’ 
is the difficulty in the application of a standard 
amount of insecticide. The solutions were applied 
freely all over the exposed tissues of the preparation 
by means of a No. 1 water-colour brush, every 
care having been taken that no part of the ventral 
nerve cord was left protected by remnants of fat 
body. Differences in the amount of body fluid 
present, however, can have quite a decided effect 
on the speed of penetration of the oily pyrethrin 
solutions into the nervous tissues. 

The ciscriminating power of this method is fairly 
poor fe concentrations above 0-33 per cent total 
pyret* ins, a concentration which seems to represent 
an uj, yer limit above which an increase in pyrethrin 
content does not proportionally hasten the drug’s 
toxic effect on the exposed nervous system. The 
observed mean difference in survival time for 0-23 per 
cent and 0-13 per cent solutions is, however, of a 
completely satisfactory statistical significance. At 
this point of the range of concentrations the method 
is most sensitive, and the clear discrimination 
between the physiological effects of two solutions 
differing by only 0-1 per cent in their total pyrethrin 
content compares quite favourably with the maximum 
sensitivity to a difference of 0-2 per cent total 
pyrethrins yielded by the method of biological 
assay described by Parkin’. The fact that the 
physiological method of assay here described is 
most sensitive near the lower end of the scale of 
concentrations is a necessary consequence of the 
direct application of the insecticide to the exposed 
nervous tissues. For intact insects a comparable 
critical range of concentrations seems to lie in the 
neighbourhood of 1-6 per cent or 1-3 per cent total 
pyrethrin content. This factor has to be taken 


into account in comparing the results gained by 
the two different methods of assay. 


It is tentatively 
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suggested that there is an approximate correspondence 
in toxic effect between a 1-6 per cent pyrethrin 
solution when applied externally, and a 0-3 per 
cent solution of the same composition on direct 
application to the exposed nervous system. 

The advantages of the physiological method, 
which, apart from its usefulness in qualitative tests, 
appears to be especially suitable for the preliminary 
quantitative assay of relative toxicities, may be 
summed up as follows : 

(1) The test animals (cockroaches) are easily 
obtainable and ten animals only are necessary for 
each test. More valuable insect material can thus 
be saved for a small number of final ‘biological’ 
tests. 

(2) The exposure of the nervous system does 
not represent any technical difficulty ; the preparation 
can be mounted for electrical observation within 
two to three minutes from the beginning of the 
dissection, and the ten experiments necessary for 
each test can be completed in a maximum time of 
5-8 hours. 

(3) The sensitivity of the method is unexpectedly 
satisfactory, considering the variability and relatively 
small number of test insects used. 

(4) The fact that acoustical diagnosis is completely 
sufficient to furnish a satisfactory end point at low 
amplification renders the use of a costly oscillograph 
and recording camera unnecessary. The apparatus 
need therefore only consist of a standard 3—4-valve 
resistance capacity coupled amplifier in conjunction 
with a one-valve power stage and a loudspeaker. 

(5) The experimental procedure as adapted for 
practical testing is sufficiently simple to be carried 
out in a routine way by any trained biologist. It 
does not call for specialized experience in electro- 
physiology. 

* Parkin, E. A., NATURE, 149, 720 (1942). 


* Pumphrey, R. J., and Rawdon-Smith, A. F., Proc. Roy. Soc., B, 122, 
106 (1937). 


OBITUARIES 
Mr. M. P. J. Swift, and Mr. M. J. Swift 


THE name of Swift has been associated with the 
rhanufacture of scientific instruments since the incep- 
tion of this firm in 1852, and has been a household 
word whenever microscopes have been mentioned. By 
the death of Mansell Powell John Swift on October 12, 
1942, at the age of fifty-seven, the firm has lost one 
of its outstanding figures. M. P. J. Swift was educated 
at University College School, London, and entered 
the firm when he was eighteen. He did much towards 
raising the microscope to its present high standard of 
precision, especially by attention to detail both in its 
optical and mechanical requirements. His interest in 
the development of the polarization microscope was 
well known, and the various optical accessories con- 
nected with this branch of work (for example, Nicol. 
Glan-Thompson prisms, retardation wedges, etc.), 
always difficult to make, held a peculiar attraction 
for him. His energy, enthusiasm, and thoroughness 
in all he undertook was maintained to the end: a 
most likable man, who will be greatly missed by all 
who knew him. 

By a strange coincidence, Mansell James Swift. 
father of M. P. J. Swift, died within one day of his 
son, namely, on October 13, at the age of eighty- 
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eight. He was apprenticed to his father James Powell 
Swift (1826-1906), who founded the original firm, and 
who himself served as an apprentice with Messrs. 
Ross, Ltd. He was a fellow of the Royal Microscopica) 
Society for thirty-six years. 

The interest in scientific and optical instruments 
displayed by the three members of the firm mentioned 
above goes back yet one more generation. Thomas 
Swift (1799-1882), father of James Powell Swift, 
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although at one time a hosier in Fenchurch Street, 
London, was sufficiently interested in scientific 
instruments to open such a business in Bendigo, 
Australia, where many microscopes were sent out to 
him by his son. 

With such a background, the name of Swift will 
doubtless continue to be associated with optical 
instruments and microscopes of high quality. 

B. K. Jonnson. 


NEWS and VIEWS 


Prof. D. B. McQuistan 


Pror. D. B. McQuistan, who recently retired from 
the Freeland chair of natural philosophy in the Royal 
Technical College, Glasgow, has now, through failing 
health, been forced to relinquish a lifetime devoted 
to the cause of education. A brilliant student of the 
University of Glasgow, he was awarded the Thomas 
Logan Memorial Medal and Prize for the most dis- 
tinguished graduate in arts of his year, with first-class 
honours in mathematics and 


Vienna, and studied law at Prague. He then made a 
journey through Germany, Holland and France 
studying the minerals, mining, etc., and a year or 
two later made another mineralogical journey 
through Hungary and Transylvania. An account of 
this second journey, in the form of letters, was pub- 
lished in 1774 by the Swedish mineralogist, J. J. 
Ferber (1743-90). At Prague, where he held a post 
as mining councillor, Born assisted in forming a 

scientific society. In 1776 he 


natural philosophy, and in 
classics. The William Houlds- 
worth research studentship 
afforded him the opportunity 
of spending a profitable year 
at the University of Cambridge, 
and, along with his later ser- 
vices as a mathematical teacher, 
he was well equipped for the 
duties of the chair which he 
afterwards occupied with great 
distinction. Many thousands of 
students will remember with 
gratitude his lucidity as a 


appears. 


We regret to announce that it 
will no longer be possible, on 
account of the limited supply of 
copies of NATURE available, to 
give authors of “Letters to the 
Editors" more than one copy of an 
issue in which their contribution 


was called to Vienna by the 
Empress Maria Theresa to 
arrange the natural history 
collections, which he after- 
wards described in a fine work. 
He continued to reside at 
Vienna until his death on July 
24, 1791. One of the last of his 
books was his “‘New Process of 
Amalgamation of Gold and 
Silver Ores .. .” 

Born’s “Travels through the 
Banat of Termeswar, Transyl- 
vania and Hungary” and his 


lecturer, and his exceptional 

aptitude in clarifying any difficult mathematical 
or scientific complexity. His popular lectures of 
scientific interest to varied audiences were an inspira- 
tion to the expert and a delight to the novice. 

On his retiral, Prof. McQuistan was chairman of 
the Board of Studies at the Royal Technical College, 
and for many years he did invaluable and onerous 
work as convener of the Business Committee of the 
General Council of the University of Glasgow. His 
colleagues in the Dumbartonshire Education Authority 
will undoubtedly miss his unfailing and ungrudging 
service. His logical mind and calm temperament were 
always conducive to wise decisions. With unerring 
instinct he foresaw the possibilities of the film as an 
aid to education, and was convener of the Advisory 
Committee on the Production of Educational Films, 
under the auspices of the Scottish Film Council. 
Prof. McQuistan’s present absence from active par- 
ticipation in educational matters creates a void, and 
his many acquaintances will cherish his great teaching 
qualities, his brilliant intellect, and, above all, his 
charming and lovable personality. 


Ignaz von Born 

On December 26 occurs the bicentenary of the 
birth of Ignaz von Born, one of the first to realize 
the great part fossils were to play in historical geology 
and the first to describe the use of mercury in the 
extraction of gold and silver. Porn at Carlsburg in 


Transylvania, he was educated at Hermannstadt and 


book on “Amalgamation” were 
translated into English by a clever but unscrupulous 
German, Prof. Rudolf Erich Raspe (1737-94), who 
after stealing coins from the collections at Cassel fled 
to England, where he was already a foreign member 
of the Royal Society. After a period Raspe’s name 
was struck off the rolls of the Society and he took 
to writing for a living, and while acting as store- 
keeper and assayer at Dolcoath Mine in Cornwall 
wrote the original part of ‘Baron Munchausen’s 
Narrative”. Later on, Raspe obtained money from 
the public-spirited Scottish baronet, Sir John Sinclair 
(1754-1835), by pretending to discover gold and silver 
on his estate at Ulbster, Caithness, an incident com- 
memorated by Scott’s character ‘‘Dousterswivel’’. 
Sinclair, it may be added, was one of the subscribers 
to Raspe’s translation of Born’s “Amalgamation”. 


Research on Coal Utilization 


Str Evan WILLIAMS announced, in his presidential 
address to the British Coal Utilization Research 
Association on December 17, that a scheme utilizing 
£1,000,000 in five years for research on coal has been 
prepared. He said that this is by far the largest 
co-operative research scheme ever undertaken in 
Great Britain for the development of an industria! 
asset. The scheme has been approved by the Depart- 
ment of Scientific and Industrial Research, which has 
undertaken to contribute £50,000 a year to the cost, 
and £250,000 over the five years. The Mining Associa- 
tion will contribute £80,000 a year and £400,000 
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altogether, and the balance of £70,000 a year will 
he provided by associations of manufacturers who 
make plant and equipment for using coal. 

Among the purposes of the scheme is the develop- 
ment of new processes based on coal which will create 
employment and strengthen export trade. Improve- 
ments in methods of using coal for light and power, 
for the production of materials for the chemical 
industry, the development of such substances as 
plastics, and the production of liquid fuels will be 
among the subjects of investigation. Sir Evan 
Williams said that the Ministry of Planning has 
asked the Coal Utilization Research Association to 
carry forward to the production stage economical 
domestic heating appliances which have been devised 
so that they mav be procurable for the post-war 
house building programme. 


Geographical and Geological Research in the U.S.S.R. 


One of the first aims of the Russian Academy of 
Science founded by Peter I in .1724 was the geo- 
graphical study of the country’s natural resources 
and populations. Geography and geology have also 
been kept in the forefront of the manifold activities 
of the present Academy of Sciences. In 1920 a 
systematic scientific study of raw materials was 
undertaken with the view of co-ordinating the 
industrialization of the Soviet Union with the dis- 
tribution of essential minerals. The work has borne 
fruit, for example, in the development of great apatite, 
copper and nickel industries in the arctic tundras, and 
of the sulphur industry in the sands of Karakum, and 
in the exploration of the vast oilfields known as the 
‘second Baku’, lying between the River Kama and 
the Ural Mountains. These last explorations proved 
of inestimable value when the wholesale transfer of 
industry to the east was made necessary by the 
German invasion. 

During the past twenty-five years the Academy 
has sent more than five hundred expeditions to every 
part -of the Soviet Union to study geological and 
agricultural resources. In 1917 only 10 per cent of 
the country had been surveyed geologically ; now 
the proportion is 50 per cent. Maps of soils and 
vegetation have also been prepared, as well as 
general maps for European Russia. Geological calcu- 
lations show that the Union occupies first place 
among all ccuntries of the world in respect of re- 
sources of iron, manganese, apatite, phosphorites, 
potash salts and niobium, and second place in respect 
of coal, zine, lead and nickel. 


The Ukrainian Academy of Sciences 


An account of the war-time activities of the 
Ukrainian Academy of Sciences has recently been 
received from the U.S.8.R. Early in the War the 
Academy was transferred to the interiwr of the 
country, where it resumed work. It was “sced with 
complex problems which had to be tackled at short 
notice, in particular the readjustment of its entire 
scientific activities to meet the requirements of 
national defence and an expanding production pro- 
gramme. At the present time a large part of the 
Academy’s work relates to aircraft and tank con- 
struction. Comprehensive studies are being made of 
the power resources of the Urals and Bashkiria, where 
new war industries have sprung up. 

Biological institutes are investigating new methods 
of treating wounds and preventing infection. An anti- 
reticular cytotoxic serum has already been placed 
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at the disposal of hospitals and has proved its value 
in accelerating healing processes. Close contact has 
been established between the Academy research 
workers and the war factories. A special technical 
committee has been set up te co-ordinate the 
Academy’s research programme with the demands of 
the war effort. Another committee is studying the 
scientific problems of reconstruction that will require 
immediate solution when the Ukraine is liberated 
from the German yoke. 


The Sky in North Africa 


A SECOND edition of the “‘Star Atlas for the Latitude 
of Egypt’’, compiled by H. E. Hurst, M. R. Madwar 
and A. H. Samaha, and published by R. Schindler, 
Cairo, will be welcomed by members of the British 
forces campaigning in North Africa. It is designed 
for use in latitude 30° N., but can be employed 
without difficulty between 20° and 40° N.; it may 
therefore be of service in North India, South China, 
and the southern United States as well. It consists 
of six circular star charts covering the whole sky 
visible throughout the year in those latitudes, the centre 
of each chart being the zenith of the observer and 
the circumference his horizon. The successive charts 
represent the appearance of the sky throughout the 
twenty-four hours of a given day at four-hour inter- 
vals, or alternatively throughout the year at a given 
time of night at two-month intervals. A transparent 
graticule of the same size of the charts can be used 
to estimate altitudes and azimuths of the stars. 

The text accompanying the charts illustrates their 
use and gives a clear description of the apparent 
movements of the stars, the planets, and the sun and 
moon, and even touches upon the modern conception 
of the structure of the galaxy. In solving many 
practical problems the atlas may prove invaluable ; 
for example, in choosing a suitable guide star for 
marching on a given bearing, in reckoning the 
azimuth of a terrestrial object, and in estimating the 
time during the night. Such information must often 
have been in demand in the quick-moving campaigns 
of the past two years. When the charts are not 
employed in such immediately useful ways, the 
accompanying notes may awaken the scientific 
interest of those living in lonely camps with little to 
occupy their spare time. The atlas is handy in size 
and the charts are excellently drawn and reproduced. 


Production of Synthetic Rubber in Sweden 


THE scarcity of rubber is being felt more and more 
in Sweden. While through a rapid perfection and 
large-scale adoption of producer-gas the motor fuel 
problem has been relatively satisfactorily solved, it 
is now the shortage of rubber and lubricants that is 
the great cause for anxiety and which has made 
necessary the imposition of further restrictions on 
motor traffic. To try to improve the situation, experi- 
ments with the production of synthetic rubber have 
been going on for some time at various institutions. 
Promising results have been reported from the 
Physico-Chemical Institute at Uppsala, where experi- 
mental production has been carried on under the 
guidance of Prof. The Svedberg, as well as by the 
Swedish cellulose concern, Mo and Domsjé, which has 
evolved a product that is stated to be able to replace 
rubbet for many purposes and which will be produced 
on @ commercial scale in the near future. A young 
Swedish scientific worker, Dr. Gésta Ehrensvard, of 
the Wenner-Gren Institute in Stockholm, has 
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succeeded in developing a kind of artificial rubber 
which seems to possess several good qualities. Pro- 
duction on a small scale has been going on for some 
time at one of the rubber factories of the Swedish 
Co-operative Wholesale Society, which is supporting 
his researches and will probably exploit the new pro- 
duct. It belongs to the so-called ‘thioplast’ products, 
the weak point of which has hitherto been that they 
could not be vulcanized at a high temperature. This 
can, however, be done with the Ehrensvard rubber. 
The unpleasant odour that formerly characterized 
such products has also been eliminated. Nothing 
has so far been said about the composition of the 
new product or of what raw materials it is being 
made, except that it is based on domestic raw 
materials and that the Swedish forests, in this as in 
so many other cases, will play an important part. 


Photographic Analysis of Motion 


A LECTURE on the “Photographic Analysis of 
Motion” was delivered at the Royal Institution on 
December 11 by Mr. E. R. Davies, director of 
research, Messrs. Kodak, Ltd. He said that the 
value of photography in the analysis of movements 
too rapid for the eye to follow was demonstrated, 
and the method successfully applied, in the classical 
investigations of Muybridge and Marey before the 
introduction of the dry plate in 1871. The great 
convenience of the new process compared with the 
laborious wet-plate technique, and its enhanced 
sensitivity, brought about many triumphs towards 
the end of the nineteenth century. The movements 
of animals and the flight of birds were analysed ; 
projectiles travelling at speeds in excess of that of 
sound photographed ; and the propagation of flames 
in gaseous combustion was followed. Modern pro- 
gress had depended to a large extent upon the intro- 
duction of the cold cathode discharge tube in place 
of the far less luminous electric spark ; on advances 
in the design of cinematographic and other types of 
camera; on the introduction of photographic materials 
of greatly increased sensitivity ; and on the applica- 
tion of the photo-electric cell and the microphone to 
the problem of synchronizing the action with the 
camera exposure. Instantaneous photographs can 
now be taken with exposures of less than a millionth 
of a second and cinematograph pictures with a 
frequency in excess of 4,000 a second. A valuable 
tool has become available to science and industry, 
and has proved its worth in many fields. Its use in 
the design and testing of high-speed machinery is of 
particular importance at the present time. 


Cancer-producing Mineral Oils 


ADDRESSING a recent meeting of the Manchester 
University Branch of the Association of Scientific 
Workers, Mr. R. Lyth described how methods of 
preventing certain types of occupational cancer have 
been discovered. External cancers which are prevalent 
among Scottish shale oil workers have also increased 
among cotton spinners, since the introduction of 
mineral lubricating oils. In the Cancer Research 
Department of the University of Manchester, cancers 
have been produced in mice by repeatedly painting 
their skins with mineral oils. Shale oil was found to 
be much the most active carcinogenicaily, while 
Russian oil was one of the least active oils. The 


refractivity (u — 1)/D, where yu is the refractive index 
and D the density, could be roughly correlated with 
the carcinogenic properties, and used as an index of 
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them. In the laboratory, various methods of reducing 
the activity of oils were found, but the cotton industry 
has found it more practicable to avoid the use of the 
more dangerous oils such as shale oil. For the shale 
oil workers themselves, the regular use of certain 
ointments has proved beneficial. Efforts to isolate 
the carcinogenic constituents of mineral oils have not 
yet fully succeeded. The meeting learnt with regret 
that the Cancer Research Department of the Univer- 
sity of Manchester is being closed. 


Frequency Stability of Radio Circuits 


AT a meeting of the Students Section of the 
Institution of Electrical Engineers held on November 
16, Mr. C. W. Eggleton read a paper on “The Fre- 
quency Stability of Tuned Circuits”. The author 
dealt with the conditions with which it is necessary 
to comply in the design of commercial radio receivers 
in order to secure a satisfactory degree of frequency 
stability in the various tuned circuits of the receiver. 
The majority of broadcasting receivers in use at the 
present time are of the supersonic heterodyne type 
using a local oscillator, and it is the frequency 
stability of this oscillator which usually determines 
the stability of the whole receiver, particularly when 
the required reception is within the short-wave band. 
Variations of the frequency of any tuned circuit are 
occasioned chiefly by the effect of temperature, and 
to a lesser extent by condensed moisture, on the 
electrical characteristics of inductance coils and con- 
densers. In the paper, the author directed attention 
to the desirable properties of the materials used in 
the construction of these components, and to the 
importance of various features of design. An import- 
ant point in connexion with the layout of the whole 
receiver is to ensure that the local oscillator and the 
main radio frequency circuits are kept as far away 
as possible from the power frequency components, 
which largely form the main source of heat generated 
in the receiver. 


London Gulls 


Ir is reputed (Countryside, 12, No. 5, 93; 1942) 
that it is exactly fifty years since flocks of gulls began 
to winter on the London Thames, in the severe winter 
of 1892. Most of these birds are black-headed gulls, 
but whether or not the severe winter of 1892 was 
the origin of gulls frequenting the Thames embank- 
ment in numbers is not accepted by ail ornithologists. 
T. L. Bartlett notes that sixty years ago the occasional 
appearance of gulls in London caused unusual interest 
amongst ornithologists, and although there were 
occasional records of gulls passing up-river in severe 
weather, the first winter occupation of central London 
by black-headed gulls appears to be the severe winter 
of 1892 at Blackfriars Bridge, where new legislation 
protected them from gunshot. But the black-headed 
gull has not really changed its habit: it was always 
known as an inland as weil as coastal bird. The 
difference in the past fifty years has been its great 
increase in numbers—which may be from biological 
reasons—and its protection under the bird laws 
which give it encouragement to stay on waters where 
formerly it was persecuted and driven away. Bartlett, 
however, suggests also that they were encouraged to 
winter on the Thames after 1892 by the public feeding 
the gulls with large sprats, and fifty years of embank- 
ment feeding with bread have changed its ways to 
a town gull. The habits of Thames gulls have, how- 
ever, been given exaggerated importance. Similar 
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changes in the status of the black-headed gull have 
occurred in the Mersey and other rivers where there 
was no great public feeding of the gulls, and the flocks 
became regular winter inhabitants of the park lakes. 


Regional Survey Atlas of the Croydon District 


THE ambitious project for a regional survey atlas 
covering some 200 square miles around the Borough 
of Croydon was begun by the Croydon Natural 
History and Scientific Society so long ago as 1913. 
Despite the difficulties of war-time conditions, it has 
been continued by tue issue this year of a third 
series of maps and printed matter (Proc. Croydon 
and Dist. Nat. Hist. and Sci. Soc.). In contrast to 
similar local surveys which have been attempted in 
other parts of Great Britain, the Croydon scheme is 
based essentially on the idea that a regional survey 
is never of necessity complete, and hence the actual 
work is to be contained in a loose-leaf binder which 
was issued with the first series of maps ; the contents 
as originally planned can therefore be added to as 
experience and the progress of knowledge may 
dictate. 

The two previous issues of maps have included 
base maps, maps dealing with rainfall, relief, drainage 
and a number of historical maps as well as some 
referring to population and planning. The present, 
or third, issue contains only one map—of bronze age 
remains—but has the textual statement by Mr. Fagg 
on geological structure and history, illustrated by 
geological sections, and an account of the natural 
vegetation, together with a list of plants normally 
found on the chalk of the region, & section con- 
tributed by Mr. C. T. Prime. The description of the 
bronze age map is by Mr. A. W. G. Lowther. It is 
to be hoped that there will be sufficient public 
support for the venture to enable it to be continued 
and to afford the necessary encouragement to Mr. 
C. C. Fagg, who has been the organizer. 


Indian Forest College, Dehra Dun 


Tue Progress Report of the Indian Forest College, 
Dehra Dun, 1940-41 (Manager, Government of India 
Press, New Delhi, 1941), states that the College was 
opened in May 1938, after a period of closure, for 
the training of candidates for the Superior Forest 
Services of the various Provinces and States of India. 
The course extends over two years, each class com- 
pleting its course before a fresh class is admitted, so 
that there are no overlapping classes. This first 
course lasted from May 1938 until March 1940. The 
report in question covers the first year’s work of the 
second course, which was to end in March 1942. At 
the prize-giving at the end of the first two-year 
course the President and Principal of the College 
both spoke in laudatory terms of the work achieved 
and the type of man and training which the College 
is turning out. 

The movement will be watched anxiously by old 
Indian forest officers, who have seen the growth of, 
and the fine results attained by, the Indian Forest 
Service. They ask how will the standard be main- 
tained by a series of devolutionized, entirely inde- 
pendent forest departments in the provinces, staffed 
in the higher grades in the future by men trained in 
a college the staff of which has had no opportunities 

‘of rubbing shoulders with confréres in their own 
subjects. Moreover, men trained in this fashion will 


not have had the advantage of training in one of the 
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old universities, where they mix with men who are 
getting other courses of education ; and finally they 
will not have the opportunity of combining this 
training with visits to European continental forests 
which is so desirable. 


The Night Sky in January 


NEw moon occurs on January 6d. 12h. 37m. and 
full moon on January 21d. 10h. 48m. The following 
conjunctions take place during the month: Jan. 
4d. 10h., Mars in conjunction with the moon, Mars 
5° S.; Jan. 7d. 22h., Mercury in conjunction with 
the moon, Mercury 3°8.; Jan. 16d. 10h., Mercury 
in conjunction with Venus, Mercury 2-7°N.; Jan. 
16d. 19h., Saturn in conjunction with the moon, 
Saturn 3° N.; Jan. 20d. 12h., Jupiter in conjunction 
with the moon, Jupiter 3° N. Occultations of stars 
brighter than magnitude 6 are as follows, the times 
referring to Greenwich : 


Jan. 14 19 43-2 uw Ceti D 
15 17 37-7 f Tauri D 
16 17 31-0 y Tauri D 
16 23 25-6 6 Tauri D 
16 23 46-6 75 Tauri D 
17 00 32-9 264B. Tauri D 
25 00 29-3 X Leonis R 


Mercury attains its greatest elongation, 19° E., on 
Jan. 8. Venus sets about an hour after the sun in 
the middle of the month and is not very favourably 
placed for observation in Great Britain. Jupiter and 
Saturn continue to be well placed for observation, 
the former southing about midnight and the latter 
at 20h. 40m. in the middle of the month. The earth 
makes its closest approach to the sun on January 2. 


Announcements 


Str Joun C. G. LepIncuam is to retire on March 31 
from the post of director of the Lister Institute of 
Preventive Medicine, which he has held since 1930. 
To succeed Sir John Ledingham in the directorship, 
the Governing Body of the Institute has appointed 
Dr. A. N. Drury, Huddersfield lecturer in special 
pathology, University of Cambridge, end member of 
the scientific staff of the Medical Research Council. 


At the annual general meeting of the British 
Mycological Society on December 12, Dr. 8. P. 
Wiltshire, director of the Imperial Mycological 
Institute, Kew, Surrey, was elected president for 
1943. 


Tue Board of Trinity College, Dublin, has invited 
Prof. J. M. O’Connor, professor of physiology in 
University College, Dublin, to deliver the John 
Mallet Purser Lecture in 1943. 


Tue Central Council for Health Education is 
making plans for its 1943 Summer School. The 
School will probably be held at the Chelsea Poly- 
technic during August 4-14, and will deal with the 
teaching of biology and with health education 
generally. While teachers of biology will find the 
full ten days of value, educational administrators 
and youth leaders will find the first three days of 
the School of special interest to them. Further 
details may be obtained from the Education 
Officer, Central Council for Health Education, 
Tavistock House, Tavistock Square, W.C.1. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications. 


Experimental Evidence of the Existence 
of Element 85 in the Thorium Family 


BEsIwEs the branching of the C products in the 
three radioactive families, Mlle. Perey and Lecoin? ? 
have shown another branching in actinium, leading 
to the creation of element 87. Turner’, considering 
the regularities in the distribution of isotopes, has 
concluded that actinium A, thorium A and radium A 
should also be B-active. Thus, the element 85 would 
be created. We have therefore tried to separate 
element 85 from some 40 mgm. of radiothorium 
which we had at our disposal. 

As 85 is a halogen, it should sublime easily like 
its homologue iodine, so it seemed simplest to separ- 
ate it by sublimation in the following way. In order 
to obtain the disintegration products of thorium A, 
particularly 85, in sufficient quantities in a short 
time, the thorium emanation (7 = 54 sec.) was 
blown for about 20 min. between two copper sheets 
2 em. x 1 em., one negatively and the other posi- 
tively charged, thus obtaining the radioactive deposit 
on the negative electrode, from which the 85 was 
sublimed at the temperature of a hot oil bath (about 
180° C.) on to a constantly cooled silver wire. After 
10 min. of sublimation this wire was removed and 
placed in a Wilson expansion chamber. (The arrange- 
ment for the accumulation of the radioactive deposit 
was such as to eliminate any possibility of contamina- 
tion with radiothorium or thorium X. The Wilson 
expansion chamber was in a different wing of the 
Institute, and thus any other accidental contamina- 
tion was also excluded.) 

The following observations were made : 

For the first 10-20 min., varying in different ex- 
tractions, no tracks were observed in the expansion 
chamber. Then and §-tracks began to appear, 
very slowly, from different parts of the gas, or from 
the walls of the expansion chamber, but practically 
never starting from the silver wire. The «-tracks 
were always observed in pairs. During the expan- 
sions a halo of mist surrounded the silver wire for 
the first 30-40 min. from the time it was placed in 
the expansion chamber, and afterwards disappeared. 
The pairs of «-tracks continued to be present in the 
expansion chamber for about two days. 

Both tracks of the pairs seemed to start from the 
same point. Stereoscopic photographs, however, 
showed that their starting points were not identical, 
but were separated by a maximum distance of 5 mm. 

Whenever the disintegration took place at the best 
illuminated level of the expansion chamber, the pair 
of a-tracks was seen to be accompanied by a {-ray 
with the same starting point as one of the «-tracks. 
This 8-ray was so often observed that it is more 
probably a primary ray than a secondary ray pro- 
duced by an internal conversion of a y-ray. 

Many photographs were made of the double tracks ; 
and on some the 8-track also seemed faintly visible, 
the lighting system being too weak and the light 
power of the objectives of the photographic camera 
being only 1:4:5. Without an automatic chamber 
connected with a photographic camera, there was 
almost no chance of photographing the tracks in the 
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gas in the middle of the expansion chamber so that the 
whole length of both a-tracks could be measured ; 
and as, owing to the War, films were difficult to 
obtain, they could not be wasted in the faint hope 
of obtaining such a disintegration. Nevertheless, the 
double and even the triple tracks were observed so 
frequently that their existence could be taken as 
established. 

From the above observations one could conclude 
that we had succeeded in separating and in placing 
in the expansion chamber a hitherto unknown 
element and its disintegration products. The method 
used for separating this element suggests that it is 85. 


Although the disintegration thoron *. thorium A> 
thorium B would produce pairs of «-tracks with the 
same starting points, the observed tracks could not 
be due to this contamination for the following 
reasons : 

(1) If the expansion chamber had been contam- 
inated with the thorium emanation, as its period is 
only 54 sec., the initial amounts would have to have 
been enormous to continue to produce pairs of «-tracks 
after two days, as were found in our experiments. 

(2) A contamination with thorium X, of which 
the disintegration products would again be thoron 
thorium A — thorium B, is disproved by the fact 
that practically no tracks were observed starting 
from the silver wire, by which alone thorium X could 
have been brought into the expansion chamber, and 
from which its «-tracks would have been observed 
to start. 

(3) From all the photographs taken, only one 
«-track of the pairs (the one connected with the 
f-ray) could be measured exactly from its beginning 
to its end, its length being 5-2 em. (15° C., 760 mm.). 
In another photograph the incomplete length of one 
of the tracks of the pair was about 7 cm. These 
lengths also show that the pairs in our experiments are 
not due to the thoron thorium A — thorium B 
disintegration, since the lengths of these «-tracks are 
much shorter. 

A possible explanation for the tracks appearing in 
the gas and from different parts of the expansion 
chamber, instead of from the source (the silver wire), 
could be given by the suggestion that 85 filtered 
away from the source in a very short time after being 
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placed in the expansion chamber, due to (1) its high 
vapour pressure and (2) its predicted faculty of easily 
creating highly volatile compounds. The silver wire 
was cooled during the sublimation and until it was 
placed in the expansion chamber. During that time 
a coat of moisture deposited itself on it. The halo 
of mist which was observed during the first 30-40 min. 
may have caused the apparent retardation of the 
tracks, as, so long as it was present, the tracks 
starting from the silver wire may not have been 
visible and the 85 could have filtered away during 
that time. 

The accompanying diagram (Fig. 1) attempts to 
give an explanation of the disintegrations observed 
in our experiments. 

After the normal disintegration of the thorium 
emanation by a-radiations into thorium A, the 
branching takes place. The main part of thorium A 
disintegrates by «-radiations into thorium B and its 
after-products. An extremely small portion would dis- 
integrate by §-radiations into the element 85, which 
would continue to disintegrate by further $-radiations 
(probably with a fairly long period) into a new isotope 
of the thorium emanation 216 Th n, for which the 
neutron proton relation n/p = 1-512, therefore sug- 
gesting a much bigger probability for an «-disintegra- 
tion, which manifests itself by a much shorter period 
than that of the known thorium emanation, for which 
n/p = 1-558. The emanation oem, n would, then, 
through an «-disintegration, produce an isomeric 
thorium C’ atom, which would disintegrate by an 
«-transition into inactive thorium D. 

Thus, the triplets which were observed to start in 
the gas could be accounted for as follows: the B-ray 
belonging to the atom 85; one of the «-rays belong- 
ing to the atom of the new isotope of the emanation 
ry Thn; the other a-ray belonging to an isomeric 


thorium C’ atom. 
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The two stereoscopic photo- 
graphs (Fig. 2) of the pairs of the 
«-tracks starting in the gas which 
are reproduced herewith show the 
difficulty of measuring their length. 

As a tribute to the scientific 
work of our two countries, we 
propose to name the element 85 
‘anglo-helvetium’. 

Our thanks are due to Prof. 
Adolf Liechti, director of the Rént- 
gen Institute in the University 
of Berne, who facilitated and en- 
couraged the above work, which 
was carried out in his institute ; 
to Prof. P. Scherrer, of the Eid- 
gendssische Technische Hochschule 
of Zurich for the loan of the Wilson 
expansion chamber; and to Mr. 
Albert Benteli of Berne for his 
trouble in supplying and prepar- 
ing the radio-thorium, which was 
provided by Dr. A. Wander of 
Berne for cancer research in the 
Roéntgen Institute in the Univer- 
sity of Berne. 

ALIce 
Réntgen Institute, 
WaLTeR MINDER. 
Radium Institute, 
Berne. Nov. l. 
' Perey, J. Phys. Rad., 10, 435 (1939). 
* Perey and Lecoin, J. Phys. Rad., 10, 439 (1939). 
* Turner, Louis A., Phys. Rev., 57, 950 (1940). 


Influence of Potassium on Sugar 
Metabolism 


In a _ recent communication' Leibowitz and 
Kupermintz have demonstrated that in cultures of 
E. coli in M/60 glucose containing potassium chloride 
in & concentration of M/250 the potassium stimulates 
the utilization of the sugar in a similar manner to 
that noted by Pulver and Verzar* in the case of 
yeast. Immediately before the commencement of 
fermentation the potassium enters the yeast cell, 
reappearing in the external medium during fer- 
mentation proper. This initial entry may be con- 
nected with intracellular glycogen formation. The 
Donnan equilibrium would suggest that during rapid 
carbohydrate oxidation potassium should leave the 
cell, and enter when carbohydrate is being elaborated’. 
The possibility that the cell membrane may exert 
some effect on carbohydrate metabolism is suggested 
by observations on blood stored for transfusion 
purposes‘. 

In order to investigate the influence of the cell 
membrane, we compared the stimulation by potas- 
sium (in concentration of about 0-005 per cent KCl) of 
the degradation of glucose in dilute solution (0-5—0-6 
per cent) by yeast cells and by cell-free yeast extract. 
The effects of uranium instead of potassium and 
together with potassium were also examined in the 
cases of cells and cell-free extract, owing to the 
report by Zwaademaker® and others that in some 
physiological processes equi-radioactive quantities of 
potassium and uranium are interchangeable but 
antagonistic when employed together. 

It was found that (i) potassium stimulates glucose 
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metabolism to a similar extent when cells and cell- 
free extract are used ; (ii) that in both cases phos- 
phate stimulates the glucose metabolism to about 
the same degree as potassium, which is interesting 
in the light of the statement by Rapoport and Guest*® 
that for rats the minimum lethal doses of potassium 
and phosphate ions are of the same order ; (iii) that 
the stimulation is most marked when fermentation 
has proceeded only to a slight extent; (iv) that 
Zwaademaker’s relationship for potassium and 
uranium does not appear to hold for the degradation 
of glucose by yeast or yeast extract. 

We are indebted to the Director of Scientific 
Research, Ministry of Supply, for kind permission to 
make this communication. It is expected that a 
detailed report will be rendered in due course. 

S. N. FaRMER. 
6 Willrose Crescent, D. A. JONES. 

London, 8.E.2. Nov. 13. 

' NATURE, 150, 233 (1942). 

* NATURE, 145, 823 (1940). 

* Conway and Boyle, NATURE, 144, 710 (1939). 
* Maizels, Lancet, 722 (June 7, 1941). 

Amer. J. Physiol., 45, 147 (1917). 
* Proce, Soc. Exp. Biol. Med., 49, 147 (1942). 


Seed Potato Disinfection by Conveyor 
Belt Dipper 


Untiz recently one of the factors limiting large- 
scale application of disinfection of potat» seed for 
the prevention of various diseases was that no suit- 
able appliance had been evolved for handling large 
bulks of seed potatoes. During 1940 and 1941 con- 
siderable tonnages of early varieties were dipped in 
Scotland on lifting by a simple derrick erected over 
a large tank of the solution. Although effective, this 
method entailed considerable labour and left much 
to be desired. 

In order to provide for the disinfection of large 
quantities of seed potatoes expeditiously and with 
minimum labour and damage, a plant has now been 
devised, at our suggestion, utilizing the conveyor belt 
principle. The essential feature is a dipping tank 
holding approximately 600 gallons, provided with a 
conveyor belt operating below the surface of the 
solution. This dipping plant can be worked in con- 
junction with the usual type of grader, the potatoes 
being delivered from the picking belt of the grader 
down a wooden chute into the solution, where they 
travel horizontally for approximately one minute 
and are then elevated out of the tank at an angle of 
30°. The elevator delivers them directly into boxes 
which are immediately removed to the open field 
arid stacked there for drying, which takes only a few 
minutes. 

During the present lifting season, more than 1,000 
tons of Ninetyfold and Arran Pilot seed potatoes have 
been treated by a pair of these plants, installed by 
L.O. Tractors, Ltd., Coupar Angus, for Mr. T. A. 
Wedderspoon of Eassie. The disinfectant used was 
one of the well-known organo mercury potato dis- 
infectants. 

As a result of the large-scale experience gained this 
year, it is expected that the value of this principle 
of improved potato dipping will become established. 
C. T. N. 
H. C. 


Bayer Products, Ltd., 
Africa House, 
London, W.C.2. 
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Civil Defence Against War Gases 


THE article on “Civil Defence Against War Gases’’! 
is substantially correct, but contains one serious and 
one minor error. It states that after the War of 
1914-18 “‘the nations solemnly renounced the use of 
gas at a Geneva conference, a pledge which has so far 
been kept—nor is there any reason why it should be 
broken”. The Italians quite certainly used gas 
against the Abyssinians. There is evidence* that the 
Germans have killed many thousand Jewish civilians 
with poison gas. 

There is thus no moral objection to using poison 
gas against Italy, and, if the above reports are con- 
firmed, none to using it against Germany. For poison 
gases are no more inhuman than other weapons used 
by both sides. I should prefer dying from lung 
cedema due to phosgene than from a septic wound 
or severe burns. There may be tactical objections at 
present, but if at a later stage in the War these cease 
to hold, I trust that the United Nations will not 
hesitate to use poison gas if experts think this will 
save the life of a single Allied soldier, sailor, or airman. 

The other doubtful statement is that “everyone in 
Great Britain has a gas mask and knows how to use 
and care for it’. They ought to know, but very 
many do not. The present lull in raiding might well 
be used to see that more of them do. 

Finally, the opinion expressed as to the limited 
effects of a gas attack, though valid against the wild 
statements which were commonly made before the 
War, may require some modification in view of the 
new technique of concentrated raids. If gas bombs 
were drepped as widely dispersed in space and time 
as high-explosive bombs were in the London raids of 
autumn 1940, they could nowhere produce a lethal 
concentration of non-persistent gas except in the 
immediate neighbourhood of individual bombs. But 
if some hundreds of tons were dropped within an hour 
in a restricted area, they might generate a gas cloud 
of a dangerous density. 

For this reason I think that the danger of a gas 
attack on some large British city is rather greater 
than readers of the article might believe, and the 
need for preparation more urgent. 


J. B. 


University College, 
London. 


1 NATURE, 150, 642 (1942). 
* For example, Polish Fortnightly Review, 57, 2 (1942). 


A Varnish for Fixing Smoked Tracings 


In damp weather it has been noticed that a good 
many varnishes produce a white precipitate when 
used for fixing smoked tracings after experimental 
physiology work. This naturally interferes with the 
final tracing and sometimes forms all over it, thereby 
obliterating the original work. We have prepared 
a great number of varnishes, and of them the follow- 
ing has been satisfactory. A white haze does form 
even with this varnish in a moist atmosphere, but it 
disappears on drying. The following is the formula 
for the varnish: gum juniper, 60 gm.; colophony 
resin, 13 gm. ; castor oil, 5 mil. ; industrial methylated 
spirits, 200 mil. This produces a glossy finish, ideal 
for demonstration purposes and even class work. 

G. B. West. 
College of the Pharmaceutical Society, 
at University College, 
Cardiff. 
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ELECTRIC STRENGTH OF VARNISH 
FILMS 


N a paper entitled ‘Intrinsic Electric Strength and 
Conductivity of Varnish Films and their Varia- 
tion with Temperature” (J. Inst. Elec. Eng., 89, 
Pt. 1, No. 23; November 1942), A. Morris Thomas 
and Miss M. V. Griffith discuss recent advances in 
the theory of the intrinsic electric strength of solids, 
and describe methods for the preparation and testing 
of samples of baking insulating varnishes and shellac- 
varnish films for the determination of their intrinsic 
electric strength. The varnishes tested were a clear 
baking oil insulating varnish, a black baking bitu- 
minous insulating varnish, a synthetic-resin insulating 
bakelite varnish, and a pure de-waxed lemon shellac 
varnish. 

The results of the tests made on a thickness range 
of 0-02-0-1 mm., and a temperature range down 
to —196° C., are reported. The investigation also 
includes conductivity measurements, effect of different 
ambient conditions (immersion media and applied 
pressure), time/voltage tests, and the effect of 
centrifuging and filtering and comparison tests on 
varnish-impregnated paper films, which were made 
to establish the validity of the method of test and to 
assist interpretation of the results. 

The large and continuous increase of intrinsic 
electric strength with decrease of temperature down 
to —196° C. which is found disposes of the assump- 
tion hitherto made by some investigators that this 
quantity is independent of temperature. Considera- 
tion of the results in relation to the recent theory 
proposed by Frohlich to account for a temperature- 
dependence of the character obtained indicates that 
this theory in its present form is not applicable, but 
an alternative explanation is suggested. 

As the results of the research, the investigators 
reach the following conclusions. The intrinsic electric 
strength of varnish films is probably independent of 
thickness from 0-02 mm. to about 0-1 mm. at all 
temperatures, except that clear varnish films show 
a small decrease with the thicker samples at 90° C., 
and at low temperatures 0-04 mm. was the maximum 
thickness tested. The values forall fourtypes of varnish 
investigated at —196°C. lie between 8,000 and 
9,000 kv./em. and decrease approximately linearly 
with increase of temperature up to 0° C., the excep- 
tion being clear varnish. Above about 0°C. the 
decrease continues at a slower rate up to 60° C., 
and the values then tend to increase slightly up to 
90° C., except that shellac gives a sharp fall. As the 
rates of decrease with increase of temperature differ, 
the values diverge, so that at 60°C. the maximum 
values are approximately 4,900, 3,300, 2,600 and 
2,200 kv./em. for the bakelite, shellac, black and 
clear varnish films respectively. The intrinsic electric 
strength of the bakelite varnish films is independent 
of time of application of voltage within the experi- 
mental range, but the other varnishes show decreases 
in maintained-voltage tests, which, however, may be 
a consequence of local defects due to inclusions or 
lack of film uniformity. 

Relatively large inclusions of a dielectric such as 
cellulose in the form of paper are found not to affect 
appreciably the intrinsic electric strength of varnish 
films. The variation of the conductivity ‘of varnish 


films with temperature is apparently of a complex 
nature and is not of a type which enables definite 
conclusions to be drawn with regard to the mechanism, 
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although the results are qualitatively understandable 
if it be supposed that ionic cond.action occurs at high, 
and electronic conduction at low, temperatures. The 
results may be considered in relation to the theory 
of the breakdown of organic solids recently developed 
by Frohlich. If electronic conduction only is assumed, 
then the intrinsic electric strength of a pure paraffin 
consisting of long-chain crystals should increase with 
increase of temperature, but the introduction of polar 
groups into the molecules may outweigh this effect 
and cause a decrease. For this type of variation to 
occur, it is necessary that the temperature be suffi- 
ciently high to enable certain of the molecular groups 
to rotate, and such an effect may be recognized by 
an increase of dielectric constant. 

The investigations of phenolformaldehyde varnish 
films by Hartshorn, Megson and Rushton show that 
an increase of dielectric constant due to dipole rota- 
tion in substances of this type does not occur until a 
temperature of 20°C. is attained; the dielectric 
constant then rises from about 3 to a value of 7-6 at 
80°C. This region corresponds to that over which 
the intrinsic electric strength of the varnish films 
remains approximately constant, so that the theory 
in its present form is inadequate to explain the 
results. There remains a possibility that the change 
of the course of the temperature vaiation which 
occurs roughly at normal temperature may be 
related to the change in the conduction mechanism 
at about the same temperature. Reference is made 
to the agreement of the results with those obtained 
on amorphous glass. It is suggested that, with 
materials of the type which have a colloidal structure, 
a falling intrinsic electric strength/temperature 
characteristic may be explained by the relative ease 
of electronic or ionic movement along internal 
surfaces. 

The paper is based upon report Ref. L/7'120 of the 
British Electrical and Allied Industries Research 
Association. 


INTUITIVE KNOWLEDGE 


N a paper on intuitive knowledge in the issue of 
Mind of October, 1942, Prof. R. I. Aaron considers 
the present position of the time-honoured doctrine 
“that there are certain propositions which the human 
mind can know without any shadow of doubt or 
possibility of error. This ‘octrine, a legacy in Euro- 
pean thought of the philvsopher-scientist Descartes, 
who took the deductive reasoning in geometry as the 
pattern of scientific thinking and the self-evident 
axioms of Euclidean geometry as the foundations 
thereof, has come to seem less compelling now that 
those axioms are no longer regarded as self-evident 
by any educated person. 

The author agrees, however, that to conclude from 
this that the whole notion of intuitive knowledge 
must be discarded would be precipitate. Those who 
do so, assert that any so-called piece of intuitive 
knowledge is either merely a statement as to how 
certain linguistic forms are used (for example, when 
I know that ‘no fishes have hair’ necessitates that 
‘no creatures with hair are fishes’, I am not really 
knowing anything except the rule by which one 
E» ‘sh sentence can be transformed into another); 
or, if such knowledge goes beyond words to the real 
world, it can never be absolutely certain (for ex- 
ample, when I know that my hand is before me 
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moving my pen across the page, there is some possi- 
bility, however small, of error). This latter con- 
clusion is based on the assumption that, as all state- 
ments about the empirical are based on evidence, 
there may at any given point be more evidence 
forthcoming which would shake the certainty of the 
statement. 

In defence of intuitive knowledge the author main- 
tains that there are propositions which depend on 
evidence but yet are absolutely certain because there 
is such a thing as conclusive evidence. For example, 
{| do know my hand is now moving my pen across 
the page. This is an example of undoubted know- 
ledge. This has been said before, of course, but it 
was worth while saying again in face of modern 
tendencies to dissolve away knowledge into mere 
guessing about a universe hidden behind the veil ot 
sensation. 


PERICARDIUM AND 
PERICARDIAL GLAND IN THE 
LAMELLIBRANCHIA 


HE most recent number of the Proceedings of 

the Malacological Society of London (25, Pt. 2) 
is entirely occupied by an important paper by Dr. 
Kathleen M. White on “The Pericardial Cavity and 
Pericardial Gland of the Lamellibranchia”’. Present 
and future workers on the morphology of the Lamel- 
libranchs will be grateful for this paper which, without 
unnecessary verbosity, summarizes existing know- 
ledge on the subject and adds materially to it. A 
wide range of material was examined, some eighty 
species from seventy-one genera and forty-six 
families. Excellent figures are given of conditions in 
many species. 

The pericardial gland arises as paired groups of 
cells on the anterior part of the pericardium. It may 
extend over the auricles only or over the dorsal and 
ventral surfaces of the pericardium and into neigh- 
houring parts of the mantle. In both cases it is 
paired and both pairs of glands may be present. 
The function is certainly excretory but the exact 
relation of this to that of the kidneys remains some- 
what obscure. In only one family (Donacidz) and 
five isolated genera was the gland absent. The case 
of Pinna is interesting. Here the gland was found 
in only three out of seven species. Miss White 
correlates this with the presence of a pre-oral gland, 
following Stenta who described this strange organ. 
It is absent in those species in which the pericardial 
gland is best developed. There is matter for further 
investigation here. The pre-oral gland opens into 


the infra-branchial chamber and is therefore unlikely — 


to be concerned with the extrusion of fluid excrement, 
which would have to pass through the gills. On the 
other hand, it could produce solid excrement because 
this would be ejected with other waste particles by 
way of the inhalant opening. 

The variable relations between the heart and the 
rectum are mentioned. Typically, the rectum tra- 
verses the heart, but in a few species it passes above 
or below the heart. Miss White discusses possible 
functional relations between the two organs, but 
these seem improbable and it is more likely that the 
different relations arise from purely morphological 
causes. The interesting discovery was made that the 
gonad may extend into the mantle in species of Arca, 
Spondylus and Chama, a condition hitherto recorded 
only in the Mytilide and Anomiide. 
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INSULATOR GLAZES 


N article by E. Rosenthal in the Electrical 

Review of November 27 discusses the influence 
of insulator glazes on porcelain, having particular 
reference to high-voltage insulators. Under a strong 
microscope the surfaces of unglazed ceramic materials 
show minute projecting peaks which make it evident 
that the quality of the surface has a great bearing 
on the surface resistivity. This, in turn, is largely 
dependent on the humidity skin which, in a moist 
atmosphere, forms on any surface to a thickness that 
increases with the surface roughness and with atmo- 
spheric humidity. With 30 per cent humidity, the 
surface resistance of unglazed porcelain ranges 
between 20 and 40 x 10? ohms /sq. em., but with 
98 per cent humidity it is only about 0-001 10!2, 
This decrease in surface resistivity is smaller the 
smoother the surface. In a dry atmosphere glazed 
pe rcelain has approximately thesamesurface resistance 
as unglazed porcelain, but in a humid atmosphere of, 
for example, 98 per cent humidity the figure becomes 
6-1 x 10*? ohms/sq. em. This dependence of surface 
resistivity on the quality of the surface and on the 
humidity content of the atmosphere is a charac- 
teristic not only of porcelain but also of all insulating 
materials. 

The glaze on a porcelain insulator is composed of 
raw materials similar to those used for the body, but 
fluxes are added which cause the mixture to melt at 
the firing temperature of the insulator (1,300—1,400° 
C.). High-temperature insulator glazes (fired at a 
temperature of 1,300° C. and higher) have not only 
a very great influence on the surface resistivity of 
the insulator but also on its mechanical and physical 
characteristics. One of the most important factors 
which influence the mechanical characteristics of the 
glazed body is the ratio of the heat expansion of the 
glaze to that of the body. The most suitable glaze 
must be found by numerous experiments (by trial 
and error) for each and every body. The tensile 
strength, the modulus of rupture and other mechanical 
characteristics may be improved very considerably 
by the application of a glaze, the thermal coefticient 
of which bears the proper ratio to the thermal 
coefficient of the body. 

The resistance to sudden temperature changes, 
however, may be more favourably influenced by 
another glaze. If the thermal expansion of the glaze 
does not agree with that of the body, a considerable 
decrease in mechanical strength may result. 

Many experiments on tensile strength have been 
carried out in different countries and the results have 
been published by various authorities. In the United 
States it is reported that in special cases the tensile 
strength is increased by as much as 80 per cent by 
a suitable glaze, and an increase of 40 per cent is quite 
normal. Similar results have been obtained by Con- 
tinental research workers, the tensile strength of 
unglazed porcelain being given as 240-320 kgm./sq. 
em. and of glazed porcelain as 300-500 kgm./sq. em. 
Tests carried out in English factory laboratories give 
similar results. The application of a suitable glaze 
not only increases the tensile strength but also the 
other mechanical characteristics. For example, the 
minimum compressive strengths of unglazed cylin- 
drical test specimens possessing cross-sections of 160, 
80 and 20 sq. cm. are 900, 1,000 and 1,700 kgm./sq. 
em. respectively. Corresponding figures for glazed 
cylinders are 2,000, 2,300 and 4,300 kgm./sq. em. 
These considerations apply only to porcelain glazes 
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which fuse at the vitrification temperature of the 
porcelain as generally used in high-voltage insulator 
manufacture. 

Glazes which are applied to the finished ceramic 
article and which are fused in a second firing at a 
lower temperature behave differently and are not 
able to increase the mechanical stress of the ceramic 
article. In contradistinction to high-voltage in- 
sulator glazes, this type of glaze must contain strong 
fluxes like lead oxide, etc., which are not present in 
the porcelain body. These glazes form, with the 
surface layer of the porcelain, combinations which 
may behave very differently from the body. The 
composition of the glaze does not in this case play 
so predominating a part as in the case of high-tension 
insulator glazes. 

In insulator design, much use is made of the 
strengthening effect of the glaze on insulator bodies. 
Previously, the attachment of the porcelain to the 
metal work was facilitated by the provision of 
unglazed or partially glazed surfaces in contact with 
cement. In present-day designs, in place of the con- 
ventional form of insulator head, a smooth and 
unbroken glazed surface—especially in the design of 
cap-and-pin insulators—has been introduced. Other 
types which make use of the strengthening effect of 
the glazes on insulator bodies are the solid-core line 
and station post insulators, and the so-called motor 
and long-rod insulators which are used on the 
Continent to a very great extent as suspension and 
strain insulators. 


FORTHCOMING EVENTS 


Friday, January | 
ROYAL GEoGRAPHICAL Socrety (at Kensington Gore, London, 
S.W.7), at 2.30 p.m.—Miss Evelyn Cheesman: “Camps in New 
Guinea” (First Christmas Lecture). 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

ANALYTICAL CHEMIST to the City of York Electricity Department— 
The City Electrical Engineer, Electricity Offices, Clifford Street, York 
(endorsed ‘Chemist’) (December 31). 

HEADMASTER of Felsted School—The Clerk to the Governors, Mr. 
Norman Orfeur, Solicitor, Braintree, Essex (December 31). 

Curer LAND DRAINAGE OFFICER—The Executive Officer, Bucks 
War Agricultural Executive Committee, County Offices, Aylesbury, 
Bucks (Jan. 1). 

LECTURER IN CHEMISTRY at the Brighton Technical College—The 
Education Officer, 54 Old Steine, Brighton, 1 (Jan. 8). 

HEAD of the Engineering Department—The Principal and Clerk to 
the Governing Body, Wigan and District Mining and Technical College, 
Wigan (January 9). 

LECTURER IN MECHANICAL ENGINEERING in the Oxford Schools of 
Technology, Art and Commerce—The Chief Education Officer, City 
Education Office, 77 George Street, Oxford (Jan. 17). 

DrrEcTOR of the National Froebel Foundation—The Secretary, 
National Froebel Foundation, 2 Manchester Square, London, W.1 
(February 27). 

CHAIR OF Mintnc—The Secretary, the University, Edmund Street 
Birmingham, 3 (March 1) 

Two CHEMISTS IN THE MINISTRY OF SUPPLY whose duties would b 
of an advisory, non-experimental nature—The Ministry of Labour and 
National Service, Central (Technical and Scientific) oem (Reference 


F.651), Sardinia Street, Kingsway, London, W.C 


REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


Great Britain and Ireland 


Abstracts of Dissertations approved for the Ph.D., M.Sc., and M.Litt. 
Degrees in the University of Cambridge during the Academical Year 
1940-1941. Pp. 120. (Cambridge: At the University Press.) 
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University of Cambridge: Solar Physics Observatory. Report for 
the Year 1941 October 1 to 1942 September 30. Pp. 2. (Cam “ft F 


Solar Physics Observatory.) 

Geology and Geologists in the War and the Peace. A Talk given 
before the Parliamentary and Scient‘4c Committee by Prof. H. H. 
Read. Pp. 20. (London: Parliamentary and Scientific Com- 
mittee.) {1412 

The London Naturalist. The Journal of the London Natural History 
Society for the Year 1941. Pp. 52. (London: London Natural History 
Society.) 3s. 6d. (1712 

Geological Survey of Great Britain : England and Wales. Wartime 
Pamphlet No. 8: British Phosphates, Part 4: Occurrences of Phos- 
phate in Pre-Cretaceous Rocks. By Dr. Kenneth P. Oakley. Pp. 27. 
ls. 6d. Wartime Pamphlet No. 13: Limestones of Scotland, Area 7: 
Northern and North-Western Scotland. By Dr. T. Robertson, J. 
Knox and Dr. J. G. C. Anderson ; with Analyses by Dr. A. Muir 
and H. G. M. Hardie. Pp. 36. 1s. 9d. (London: Geological Survey 
and Museum.) [1712 

The London “ird Report for 1941 : an Annual Report on Bird-Life 
within Twenty Miles of St. Paul’s Cathedral. Edited by R. 8. kh. 
Fitter, assisted by R. W. Hale and E. R. Parrinder. Pp. 20. (London: 
London Natural History Society.) 1s. 6d. ; {1712 

Scottish Office. Report of the Committee on Hydro-Electric De- 
velopment in Scotland. (Cmd. 6406.) Pp. 38. (London: H.M. 
Stationery Office.) 9d. net. [1712 

British Empire Cancer Campaign. Nineteenth Annual Report, 1942. 
Edited by J. P. Lockhart-Mummery. Pp. 86. (London: British 
Empire Cancer Campaign.) [1812 

Proceedings of the Royal Irish Academy. Vol. 48, Section A, No. 
3: Early Stages of Dark Adaptation in the Central Parts of the 
Retina. By R. W. Ditchburn and E. J. Power-Steele. Pp. 55-89. 2s. 
Vol. 48, Section B, Nos. 5-6: Oxygen Consumption in relation to 
Temperature and Fatty Acid Composition in the Frog and Earth- 
worm; The Influence of Fatty Acids on the Oxygen Consumption of 
the Tissues in relation to Temperature and the Theory of Temperature 
Regulation. By J. M. O’Connor. Pp. 85-103. 1s. Vol. 48, Section 
B, No. 7: A Note on the Morphology and Cytology of the Branchia 
of Carcinus maenas. By J. D. Smyth. Pp. 105-118+plate 1. 1s. 
(Dublin: Hodges, Figgis and Co., Ltd. ; mdon: Williams and 


Norgate, Ltd.) [1812 
Other Countries 


Scientific Publications of the Cleveland Museum of Natural History, 
Vol. 5, No. 6: The Ohio Recent Mammal Collection in the Cleveland 
Museum of Natural History. By B. Patterson Bole, Jr., and Philip 
N. Moulthrop. Pp. 83-101. (Cleveland, Ohio: Cleveland Museum of 
Natural History.) [312 

Astrographic Catalogue 1900-0. Sydney Section, Dec. —51° to 
—65°, from Photographs taken at the Sydney Observatory, New South 
Wales, Australia. Vol. 23: R.A. 12b, to 18b., Dec. —56° to —58°, 
Plate Centres Dec. —57°. Pp. ii+96. (Sydney: 


Printer.) 
Institute of Medical and Veterinary Science. 


South Australia : 
Fourth Annual Report of the Council, July 1941-June 1942. PP. 12. 
(Adelaide: Institute of Medical and Veterinary Science.) 1412 
Proceedings of the California Academy of Sciences, Fourth Series. 
Vol. 23, No. 34: Reef Corals from the California Middle Eocene. By 
J. Wyatt Durham. Pp. 503-510+plate 4. (San Francisco: California 
Academy of Sciences.) [1412 
U.S. Department of Agriculture. Leaflet No. 225: Protecting 
Market Sweet Corn from the a Corn Borer. By W. A. Baker, 
D. D. Questel and C. H. Batchelder. Pp. 7. (Washington, D.C.: 
Government Printing Office.) 5 cents. {1412 
U.S. Office of Education: Federal Security Agency. Education 
and National Defense Series, Pamphlet No. : How Rural Youth 
may Serve. Pp. vi+34. (Washington, D.C.: Government Printing 
Office.) 15 cents. [1412 
Solar Prominences in Motion. By Robert R. McMath. (From the 
Smithsonian Report for 1940.) (Publication 3634.) Pp. 121-130+6 
‘plates. (Washington, D.C.: Smithsonian Institution.) [1412 
Smithsonian Miscellaneous Collections. Vol. 103, No. 4: Archeo- 
logical and Geological Investigations in the San Jon District, Eastern 
New Mexico. By Frank H. H. Roberts, Jr. (Publication 3692.) Pp. 
ii+30+9 plates. (Washington, D.C. : Smithsonian Institution.) [1412 
Cooper Union for the Advancement of Science and Art. Eighty- 
third Annual Report, July 1, 1942. Pp. iii+173. (New York: Cooper 
Union for the Advaneement cf Science and Art.) {1412 
University of Cape Town. Communications from the School of 
African Studies. New Series No. 4: Notes on Archeological Method 
with Special Reference to South African Conditions. By A. J. H. 
Goodwin. Pp. ii+27. . 6d. New Series No. 5: The Bored Stones 
of Southern Africa, Part 2: Prehistoric Types of the North-Eastern 
and Central Regions of the Union. By A. J. H. Goodwin. Pp. ii+25. 


Government 
(1412 


2s. (Cape Town: University of Cape Town.) [1512 
Bulletin of the American Museum of Natural History. Vol. 80, 
Art. 5: The Sexual Behavior of Anura, 1: The Normal Mating 


Pattern of Rana pipiens. By G. Kingsley Noble and Lester R. 
Aronson. Pp. 127-142+1 plate. (New York: American Museum of 
Natural History.) (1712 

U.S. Department of Agriculture. Circular No. 657: Mineral-Oil 
Treatment of Sweet Corn for Earworm Control. By George W. Barber. 
Pp. 16. Farmers’ Bulletin No. 1906: Insect Pests of Stored Rice and 
their Control. By ~~ I. Balzer. Pp. ii+22. 5 cents. (Washington, 
D.C.: Government Printing Office.) {1712 


Catalogues 


A Catalogue of Books, consisting largely of Recent Miscellaneous 
Purchases, including works on Bibliography and Manuscripts, Botany, 
English History and Literature, Fine Arts, Natural History, and 4 
Selection of New and Recent Publications. (No. 605.) Pp. 44. (London: 
Bernard Quaritch, Ltd.) 
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‘a / SUPPLEMENT: RECENT SCIENTIFIC and TECHNICAL BOOKS 


Vol. 150, No. 3817 SATURDAY, DECEMBER 26, 1942 One Suittina & SIXPENCE 


CRYSTALLOGRAPHIC ANALYSIS 
OF METALS 


A “Metrovick"’ continu- 
ously evacuated X-Ray 
Tube and equipment 
specially designed for the 
crystallographic analysis of 
materials. 

le gives information re- 
specting the molecular 
structure of materials not 
obtainable by other means 
and is of great use to the 
industrial research worker. 
As supplied to many lead- 
ing university and research 
laboratories throughout 
the country. 

Send your enquiries 

LOW MAINTENANCE 
AND REPAIR CHARGES 


ETROPOLITA 
Vick ers 


TRAFFORD PARK MANCHESTER 
c/ROOI 


Complete Laboratory Furnishers and 
Manugasturers of Scientific Equipment 


W.&J. GEORGE LTD 


PROPRIETORS QF 


F. E.BECKER & CO 


17-29 HATTON WALL LONDON E.C.! | 157 GT. CHARLES ST. BIRMINGHAM 3 
Telephone: CHAncery 6011 (4 lines) | Telephones CENtral 7641 (3 lines) 
Telegrams: Becker, Hatton Wall, London | Telegrams: Chemistry, Birmingham 3 


Sunshine. 


Campbell-Stokes 
Sunshine Recorders 


Meteorological Office Pattern 
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Colloidal graphite has proved to be an 
outstanding lubricant for the protection 
of plant against undue wear and seizure. 
When present in a lubricating oil, it 
forms a slippery graphoid layer on the 
working faces of mechanical equipment, 
which remains in place when the oil- 
film is squeezed out or broken by high 
loads. In this way important war equip- 
ment, such as engines of all types, 
machine tools and gears working to full 
capacity, is being safeguarded from 


danger. 


ee The test curves illustrated along- 


side show how ‘dag’ colloidal 
graphite raises the seizure load 
in a bearing by more than 400 /b./sq. in. 
Further information can be supplied on request. 


E. G. ACHESON LTD. 


9, Gayfere St., Westminster, London, S.W.! 
and Prince Rock, Plymouth 
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QUICK DELIVERY OF 


Sype IV Compressor Vacuum Lump 


VACUUM: 24 inches Hg. PRESSURE: 10 lbs. DISPLACEMENT: 3 cubic feet per minute 


This ‘general-purpose’ outfit ful- 
fils long-standing requirements in 
works and laboratories. It is 
compact and quiet, and can be 
easily adapted to meet special 
requirements. 


BLOWPIPES e FILTRATIONS 
SPRAYING 
AIR OR GAS CIRCULATING 
ASPIRATING 
Etc. 


Price complete as illustrated, LIB: IB: O 


W. EDWARDS & CO. (London) LTD. 


KANGLEY BRIDGE ROAD, LOWER SYDENHAM, LONDON, S.E.26 
Telephone: SYDenham 7026 Telegrams: Edcohivac, Phone, London 


STEREOGRAPHIC SCALE 


With the aid of this inexpensive device many problems usually 
left to the expert—such as correct orientation, duration of sunlight, 
determination of time, distance and true bearing between one point 
and another on the earth’s surface, identification of stars—can be 
solved by plane geometry in simple constructions on ordinary paper, 
the method having the special advantage of presenting to the eye a 
natural diagram of what is given or to be found. 


A descriptive pamphlet arranged and illustrated in such a way as to 
bring the constructions under a few rules for easy reference will be supplied 
on application. 


Plain Boxwood 3/10 Postage in 
Celluloid Edged 7/2 Great Britain 3d. 


C. F. CASELLA & CO. LTD, 


Regent House, Fitzroy Square, W.|! 


Members Scientific instrument Manufacturers’ Association of Great Britain 
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Fused Glass Vessels 


for visual and photometric 
examination of liquids 


THE TINTOMETER Lid. 
SALISBURY 


KERFOOT 


KERFOOTS 


BACTERIOLOGICAL | 


SUGARS 


| Prepared under ideal con- 


| ditions which ensure the 


utmost possible degree 


of chemical purity 


ARABINOSE DULCITOL INULIN 
RAFFINOSE + GALACTOSE 
| MALTOSE + SACCHAROSE 
DEXTRINE (Precip. Starch free) 

DEXTROSE (Cryst. Anhyd.) 

LACTOSE-MANNITOL: SORBITOL 


Thomas Kerfoot & Co. Ltd. 
Vale of Bardsley Lancashire 


=. 


The New BA 


Laboratory Microscope 
for routine laboratory use 


This instrument con- 
tributes to efficiency 
and convenience with 
the added satisfaction 
of knowing that no 
better made microscope 
exists. The full guar- 
antee given with this 
instrument is only pos- 
sible because complete 
control from raw mate- 
rial to finished product 
exists in our works. 


Catalogue on request 


Bausch & Lomb Optical Co. Ltd. 


Africa House 


KINGSWAY LONDON, W.C.2 


G. CUSSONS 


The Technical Works 
MANCHESTER 


GP 
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SIR HOWARD GRUBB, PARSONS & COMPANY 


Contractors for 


COMPLETE OBSERVATORY 
EQUIPMENT 


——————— Standard Products : 


Astronomical Telescopes 


Object Glasses Mirrors 
Prisms Spectrographs 
Coelostats Chronographs 
Revolving Domes Rising Floors 


Etc. 


The illustration shows : 


74” 1.88 metre Refiecting Telescope for a South African Observatory 


SIR HOWARD GRUBB, PARSONS & COMPANY 
OPTICAL WORKS, WALKERGATE, NEWCASTLE-ON-TYNE 


Ask for details of what £10: 10:0 
a year will provide for a child (of 
any age not over sixteen) when he, 
or she, attains age 18, 21 or 25, 
The policy can be bought by a 
parent or friend. 


e.g. For a child just born: £373 cash, or a 
life policy for £1701—at age 25. 


The Equitable Life 
Assurance Society 


(founded 1762) 
19, Coleman Street, London, E.C.2 


No shareholders No commission 


ZENITE’— 


(Registered Trade-Mark) 


VITREOUS-EMBEDDED WIRE-WOUND 


RESISTANCE UNITS 


Particularly suitable 
and convenient for 
Research & general 
Laboratory work. 


Made ina large range 
of types and sizes, 
and can be wound to 
your own require- 
ments. 


Catalogue on request 
THE ZENITH ELECTRIC CO. LTD. 


Sole Makers of the well-known “‘Zenith”’ Resistances & Transformers 


ZENITH WORKS 
VILLIERS ROAD, WILLESDEN GREEN 
LONDON, N.W.2 


Phone: WiLlesden 4087-8-9 Grams: Voltaohm, Phone, London 
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UNIVERSITY OF BIRMINGHAM WEEK-END COURSE FOR THE WEST OF SCOTLAND 
CHAIR OF MINING INDUSTRIAL MEDICALOFFICERS AGRICULTURAL COLLEGE 
‘ A weekend course on Factory Medical Services ati 
Applications are invited for the Chair of Mining, | and Industrial Diseases will be held at the London ee ee a ae 
coneenes \- aang by the death of Professor | School of Hygiene and Tropical Medicine. Gower Husbandry. Applicants must hold a degree is 
ee is t Street, W.C.1, on Saturday and Sunday,| pure science or a degree in agriculture with 
The salary offered is £1,100 to £1,800 per annum. February 27 end 98, 1948. The course will he = = iy AS 
The Mining Department deals with the follow- | , practical one and primarily for Works Medical om ay - — {200% £10% £250 plus wa 
ing subjects: Coal Mining, Coal Treatment and | Officers. Fee: One guinea. Another announce- bo: — 
Jtilisation and Metal Mining. While it is in- | ment with further details will appear later. Parti l f diti f ietment on 
tended to maintain all these activities, it is not articulars of conditions of appo 


necessary that candidates should have an intimate 
knowledge of all of them. The University wishes 
to appoint a man who is able to take a special 
interest in the coal industry. 

Ten copies of applications, together with the 
names of three referees, should be sent before 
March 1, 1943, to the undersigned, from whom 
further particulars can be obtained. 

The University, Cc. G. BURTON, 

Edmund Street, Secretary. 

Birmingham, 3. 
December, 1942. 


SUNDERLAND EDUCATION 
COMMITTEE 
COLLEGIATE ont. S' SCHOOL 
(500 PUPILS 


WANTED for February 1, 1943, or as soon 
thereafter as possible, an Honours Graduate able 
to teach BIOLOGY to School and Higher School 


BEDE 


Certificate Standard. State subsidiary subjects, 
if any. Saiary in accordance with the Burnham 
Secondary Scale 


Applications, on forms to be obtained from the 
undersigned on receipt of a stamped addressed 
envelope, must be returned on or before first 
post MONDAY, January 18, 1943. 

Education Offices, W. THOMPSON. 

15 John Street, Director of Education. 

Suneerland. 


BRIGHTON TECHNICAL 
COLLEGE 
Principal: W. Mansergh Varley, M.A., D.Sc., 
Ph.D. 
Applications are invited for the appointment 
of LECTURER in CHEMISTRY. The work will 
include the teaching of PHYSICAL CHEMISTRY 
up to the standard of the B.Sc. (Special) degree. 
Salary: Burnham scale with full allowance 
for recognized research, industrial and teaching 
experience 
Forms of application, which may be 
from the undersigned on receipt of a 
addressed foolscap envelope, must be 


by lTanuary 8, 1943. 
F. HERBERT TOYNE. 


obtained 
stamped 
returned 


Science graduate (Botany) not liable for ante 
service, required for post on grade £300—15-—390. 
Experience in abstracting and fae of 
languages desirable. Applications giving age, 
qualifications, experience, references should be 
sent to the Deputy Director, Imperial Bureau of 
Plant Breeding and Genetics, Cambridge, by 
January 16, 1943. 


CHEMISTS 


Two vacancies exist in the Ministry of Supply 
in London. Duties are of an advisory, non-exper:- 
mental nature. Candidates should be graduates in 
chemistry or should possess equivalent qualifica- 
tions, and should preferably have a wide interest 
in the commercial utilization of raw materials 
rather than in specialized academic research. 

Salary £315—{515 per annum, plus war bonus 
(men) and {265—{415 per annum plus war bonus 


(women) according to qualifications and 
experience. 
Applications should be addressed to the 


Ministry of Labour and National Service, Central 


(Technical and Scientific) Register (Reference 
Sardinia Street, Kingsway, London, 


54 Old Steine, 
Brighton, 1 Education Officer. 


MURDOCH TRUST 


For the BENEFIT of INDIGENT BACHELORS 
and WIDOWERS of good character, over 55 years 
of age, who have done “something” in the way 
of promoting or helping some branch of Science. 

Donations or Pensions may be granted to 
persons who comply with these cenditions. 

For ae apply to MESSRS. SHEPHERD 


& WED BURN, W.S., 16 Charlotte Square, 

Edinburgh, 2. 

Wanted: Experienced and qualified 
chemist to undertake establishment and 


management of Research Laboratory for large 

works. Only those with real experience in 

control ef “Chemical Research need apply. 

Substantial salary will be paid based upon 

quaiifications, ability and experience of success- 

Box 894, T. G. Scott & Son. 
Ltd., 9 Arundel Street, ‘London, W.C.2 


form of application may be had from the under 
signed, with whom applications are to be lodg 
on or before January 8, 1943. 


6 Blythswood Square, A, J. WILSON, 
Glasgow. Secretary 
December 15, 1942. 

IMPERIAL ICULTURAL 
BUREAUX 


Russian translator on to work on literatur 


Plant Breeding and Genetics, 
be capable of writing correct English. _—= rienc 
in abstract or précis writing and knowledge 

other or sciences, an 


should reach 
Bureau of Plant Breeding and goo 
bridge, before January 16, 1943. 


Can 


Applications are invited for the appoint 
ment of a Photographic Research Chemist b 
a well-known company marketing photc 
graphic chemicals. The appointment provide 
a unique opportunity for those possessing 
wide knowledge of, and recent researc 
experience in, this field. The position 
permanent and pensionable (Contributor 
Pension Scheme). Applications, which wi 
be treated in strictest confidence, stating age 
qualifications, experience and salary recyired 
should he addressed to Box 896 G 
a & Son, Ltd., 9 Arundel Street, London 


Graduate in Cambridge 
Sciences Tripos wants a _ post 
numerical processes in complexity or bulk 
in research, design or production contro! 
Box 895, T. G. Scott & Son, Ltd., 9 Arunde 
Street, London, W.C.2. 


Microscopes, second-hand, a large selec. 
tion of instruments in perfect condition; 8d 
stamp for list. s, Specialists (Est. 7 
vears), Forest Hill, S.E.23. 


Astronomical telescope, 4° O.G. Star 
finder, usual adjustments. One E.P. Oai 
tripod Stand £40, Chards, Forest Hill, S.E.23 


MICROSCOPES ano accessories 
WANTED sicHest prices Given 


Write, call or phone 


DOLLONDS (Dept. N.) 


281 OXFORD STREET, LONDON, W.! 


Telephone: Mayfair 0859 


ASTRONOMICAL TELESCOPES 


6-in. Cooke (on English Pattern) ~~, 


torial, with clock 


3-in. Solomon, on garden stand ........£16 16 
2}-in. Telescope, on garden stand ..... 


3-in. 5-Draw Pancratic Telescope by 
Dancer. Powers 40, 50, 60, 70 and 80 £15 15 
3-in. Merz Object Glass, incell....... £10 0 


Note name 
and 


63 Farringdon ROAD, 


address: 


. 7 0 
Swift Nelson Dallinger Micro-lamp, with 


10 
BROADHURST, CLARKSON & CO.LTD. 


(3 minutes from Farringdon Street Metro. Station) 


Tre fact that goods made of raw materials 

in short supply owing 

are advertised in this publication should not 

be taken as an indication that they are 
necessarily available for export. 


to war conditions 


0 
£15 15 


0 PROJECTION APP 
PO: 


London, E.C.! 


JAMES SWIFT & SON LTD, 


BIOLOGY, MINERALOGY, METALLURGY, 
ARATUS, -- 


REPAIRS TO ANY MAKE OF ABOVE INSTRUMENTS 
Owing to prevailing conditions delivery cannot always be guaranteed 
81 TOTTENHAM COURT ROAD, LONDON, W.!I, 


Manufacturers of 


MICROSCOPES 


PHOTOMICROGRAPHIC & 


(PTICAL MEASURING & TESTING APPARATUS, 
ING PRISMS & OPTICAL ELEMENTS 


| AGRICULTURAL | | P. 
| BUREAUX | R 
| al 
| 
| 
A 
" 
: = 
0 i! 
0 J.SWIF T & SON LONDON 
= 
G. 
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My MACMILLAN’S NEW BOOKS 


Theoretical Organic Chemistry 


PROF. JULIUS B. COHEN, F.R:S. 

Revised by P. C. AUSTIN, D.Sc., Head of the Department of Chemistry, Paisley Technical 

College 
Dr. P. C. Austin has made a number of valuable changes and additions for the new 
edition of this standard text-book of organic chemistry. New chapters on Stereo- 
chemistry and the Theory of Valency have been added, while those on carbohydrates 
and proteins have been largely re-written and considerably extended. Heterocyclic and 
other complex substances have been grouped together in Part III, and a chapter on 
compounds of biological importance includes recent work on the proteins. 
In its new form—new and yet old in the sense that the book will still be “Cohen”—it 
should serve the needs of students of general degree standard in organic chemistry for 
many years to come. New edition (1942), 10s. 


Intermediate Chemistry 
PROF. T. M. LOWRY, C.B.E., D.Sc., F.RS., and A. C. CAVELL, B.Sc., B.A., 
Senior Science Master, Uppingham School 
This well-tried volume, now in its third edition, is a complete text-book of chemistry for 
Intermediate and Higher School Certificate Examinations, including under one cover 
sections on General and Theoretical, Inorganic and Organic Analytical and Physical 
Chemistry. The subject-matter has again been revised by Mr. Cavell; extensive alterations 
have been made in the sections on carbon monoxide, the rusting of iron, the distillation of 


liquids, organic analysis and the organic derivatives of ammonia. 
Third edition (1942), 12s. 6d. 


Alternating Current Electrical 

Engineering 
PHILIP KEMP, M.Sc. (Tech.), M.1LE.E., A.1.Mech.E. 
Head of the School of Engineering at the Polytechnic, Regent Street, London, W.1 

The standard of this work is that of the National Certificates and Diplomas in Electrical 

Engineering, both “Ordinary” and “Higher”, while students preparing for the B.Sc. (Eng.) 


and similar examinations will also find it of service. In the new edition, the more impor- 
tant of recent developments have been included. Sixth edition, 18s. net. 


Strength of Materials 


Vol. I. Elementary Theory and Problems Vol. 11. Advanced Theory and Problems 
S. TIMOSHENKO, Professor of Theoretical and Engineering Mechanics, Stanford University 


The new edition of this work incorporates a number of changes. As regards Vol. I, some 
material of more advanced character has been transferred to the second volume, and other 
parts expanded in the interests of the beginner. Thus the chapter on combined stresses 
has been rewritten, a discussion of column theory has been included, and additions made 
to the chapter dealing with the application of strain energy methods to the solution of 
statically indeterminate problems. There are also many new problems. 

Vol. II has been brought up to date. Additions have also been made, particularly in 
dealing with bending, compression and torsion of slender structures, plastic deformations, 
effect of high temperatures and fatigue, beams on elastic foundations, theory of curved 
bars, etc., and stress concentration. Second edition, 50s. net the set. 
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BECK 
LOW POWER BINOCULAR 


MICROSCOPES 


The many uses 
in industry and 
science for 
which this type 
of microscope 


Urgently Required 


for work of 
NATIONAL IMPORTANCE 


MICROSCOPES 


METALLURGICAL (including large outfits), 
MEASURING, BRINELL PE, WORKS, 
GREENOUGH and LOW POWER BINOCULAR, 
PHOTOMICROGRAPHIC, or other types suit- 
able for Research or Inspection. 


If you possess such apparatus, and it is not being 


is suited are 
fully explained 
in booklet, post 
free on applica- 
tion. 


used on war work, you will be helping the war 
effort to a considerable extent by releasing same. 
Good prices offered. Prompt settlement. In first 
instance send full particulars. 


C.BAKER, 244 High Holborn, LONDON, W.C.1 


Member Scientific Instrument Manufacturers’ Assn. of Gt. Britain 


R. & J. BECK Ltd. 
69 Mortimer St., 
LONDON, W. 
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FIERE’S TO A CLEANER LAB! 


Far too few people appear to realize that we are now (and have been for two 
years) selling all our retort stand rods, etc., 


ELECTRO ZINC PLATED 


We do this without any extra charge and you will find they cost no more than 
others not plated. 

We started off with Cadmium plated rods because | was so disgusted with the rusty 
mess in most labs. and changed over to Zinc as a.result of a suggestion from one 
of our customers. It is certainly equal for most purposes, and superior for many 
others—if you keep the rods lightly doped with Lanolin solution occasionally, they 
stay permanentl;’ as new. 


R.B.B. 


TOWNSON & MERCER LTD. 


390, SYDENHAM ROAD CROYDON 


TELEPHONE: THOrnton Heath 3851 (5 lines) TELEGRAMS : Townson, Croydon 


Printed in Great Britain by Fisner. Knicut & Co., Lrp., The Gainsborough Press, St. Albans, and published by Macmittan & -_., Limrtep, 
at 5t. Martin’s Street, London, W.C.2, and Tue Macmittan Co., 60-62 Fifth Avenue, hay York—Saturday, December 26, 1942. 
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